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INDIAN IRRIGATION COMMISSION^ 1901*03. 


SELECTED EVIDENCE. 

PUNJAB. 


Afomornnda by witness — 

I.— Irrigation in Montgomoiy distHct (not print- 
od). 

H. — Shall Nalir Oanal, Hoshiatpnr district (not 
printed). 

in. — ^Imporinl and Provincial Oanals (Financial). 


Mr P. Paoak, Itevenno Secretary, Pnninb Government. 

(Lahore, S9tn Oetoier 1901.) 

inent Codo, articles 2204 — ^2211. They can bo con- Mr. P. /. 
structed by Local Govomments Bubiect to tlio a bovo Pagan, 
rules and to those contained in Ohaptors XVI and — 
XVII. 

Funds for Minor Irrigation Works are provided from 
revonn^nnd not from loans; and in tho case of Im- 
perial Works, at any rate, this appeans to lead to 
curtailment of tho means rennited for ostonsion and 


1. Tho two main classes into which Irrigation 
Works are divided for financial and account purposes 
ato { — 

(1) Produ ctivo W orks, dealt with under Budget 
Hoads XXIX and 42, 49, 

Theso aro also called Major Works, 49 is a 
major head of capital outlay under expen- 
diture not charged to BevenUO. 

(2 ) Min or Works, dealt with under Budget Heads 
XXX aUd 43; tho latter is a bead and expen- 
diture charged to Bovenuo. 

There is, however, a Glass (3) Pr^otive Irrigaj 
. tion Works, tho cost of tho construction of which is 
dealt with under Major Head 85, suborfmato to 
Famine Belief and Insurance, such e^Pondrture boing 
chargeable to Bovenuo. Theso PMteotivo Works may 
bo classed as Major Works or Minor Works. 

2, Works dossed as Productive (1) p^vo a,re, in the 
first instance at any rate, wholly. Imponal, The 
ofiocb of tho rules in Clhapter XV or tho Publio Works 
Department Codo is to forbid tho conrtruction of a 
Producrivo Work directly from Provinoiol Funds- 
Sco specially articles 2124—2128, 2130. Local Gov- 
ernments, however, moy play an impertant part in 
tho initiation of such works. See articles 2136, 2139 
—2148, 21S1 and 2152, Publio Works Department 
Code, and tho financial arrangements during con- 
struction aro to some extent under their contml 
(artides 2146—2160). Article 2163 contemplates the 
provindalization of Productive Werks. Tho Iwt 
article and articles 2161 and 2162 repreduco the order 
contained in Government of India, finance, Kesolu- 
tion No. 2009, dated 23rd March 1878- But tho ppor^ 
-ntion of tho latter two articles hafl neon rendered 
somewhat esaiot ior laical Ggyevam ent a hy tua w- 
commendations contained in Volume IL Chapwr XI, 
Section B, page 289 of tho Boport of the Finance 
Committee of 1883 (aide paragraph 4 of Financial 
memorandum by Mr. Lnlrillo, Assistant Sooretaiy , 
Financial, to Punjab Qovemmont, -and tho popors 
quoted by him). The system of proVJncinliaation has 
bf.en adopted in tho caso of tho Jhelum canal nnd of 


improvement. See paragraph 2 of a Mcmoriondum 
nn Irrigation of Biver Vtuloys by tho Honourable 
Mr. J. Wilson, Settlemont Commissioner. The follow- 
ing figures for the lost two complete years illustrate 
the point:— 





DlKCt 

ncelpte. 

SiircT axTX'isnvBS, 



Year. 

Capital. 

ezponsAi. 

Toils. 

Uajor Inlga- 
tIon Works 
(Imperial). 
Ulnor U otLi 
(Imperial), 
Jllnot Worle 
(Prorinelal). 

'lisgaiDoo 

riDoa-isoi 

> IMD-IPDO 
i IDOO-lDOl 
IIBSS-IOOO 
flBOO-lBOl 

He. 

1,2S,S1.7SI 

1,38,37.480 

B,D1,383 

B,(»,!S1 

4I.42S 

1.BB.733 

Its. 

44.B7.371 

40,10,883 

O.OB^ 

40,SB1 

1,670 

14,4SI 

Be. 

S8,7S,4B3 

10,40,813 

13,31,000 

13,26,830 

21,SI0 

73,030 

Be. 

83,76,603 

86,87,720 

13,iB,00E 

13,03,700 

8B,8S6 

83,(87 


The hlinor Imperial Irrigatfon Works of tho Pro- 
vince are :— 

I. — Dpper Sutlej Inundation Canals. 

II. — ^Lower Sutlej and Okonab Inundattoq 

Canals. 

IH. — ^InduB Inundation Canals. 
iV. — Shahpur (Imperial) Inundation Canals, 

V. — ^MuzaCargarh Inundation Canals. 

VI. — Ghaggar Canal, 

Tho Provincial works (Minor WorkB)_ aro dotoilod in 
the statements appended to Mr. Lnville^s note, and 
will be dealt with below. 

4. Of tho Minor (Imperial) Irrigation Works Capital 
and Bevenue Accounts aro kept [article 2205 (a), 
Puhlie Worte Departmsat Codol for all except No. V 
above, for which only llcvenno Accounts are kept. 
There should therefore, os rega^s proposed exten- 
sions and improvements, bo no difficulty in_ forecast- 
ing financial results. Article 2209, Publio. Works 
Deportment Cade, provides for further capital ox- 
ponditnro on this clots of works, which, vo far ns this 
Province is concerned, are all inundation canals. The 


the'srrsa^iwancli oir tho Western Jumna canal, but it point for deoision is whether such works aro snffioionily 
will not tnlco offect until tho expiration of ten years profitable to justify the expenditure of borrowed 
from tho opening of theso works, or sooner, at tho capital on them. That they have been so m tho past, 


option of tho Local Government. At 
direct receipts from Mojor Irrigation 


At present all 
iion Works aro 
wholly Imperial tinder tho terms of tho curwnt Pra- 
vincial contract. It is, I think, for considemtion 
whctltr some of tho existing Major Irrigation Works 
should not bo provincialized on tho Imos' laid down 
in paragraph 8, Ohaptor XI of tho Boport of ,tho 
Finance Committee, quoted above. 

Tho Major Works at present in oxisteoce are i — 

I. — Swart Biver Canal (Protoctivo)* 

U. — Western Jumna, including Siraa branch (Pro- 

ductive). 

HI,— Bari Doab Canal (Productive). 

IV.— Sirhind (Productive). 

V. — ChenoB Canal (Protective). 

VI. — Jhelum (Produotivo). 

VII. — Lower Sohog and Para (Productive) (Inun- 

dation). 

Vni. — Sidhnai (Productive). (Not peronninl.) 

8. Minor Irrigation Works aro (k; 

Provirclal. Tho finan cial rules regar^g them w.' 
contained in Chapter Xlx of Publio Works Depart- 

Vol. IV. 


thexo can, I think, be no doubt. At presont thoy 
have to complete with tho largo perennial canals, and 
this will bo increasingly the caso in the future ns 
tho contemplated largo schemes are carried out: still 
there must, I think, alwnys continue to bo a fairly 
wide field for irrigation in tho Punjab riverain tracts, 
and reasonable expenditure of borrowed capital or 
moro extensive expenditure than at present of funds 
derived from revenue will, I believe, be found remu- 
nerative; and beyond this there is tho consideration of 
our moral obligations to tho rivornin landowners whom 
our perennial canals injure directly, whatever may be 
tho indirect benefits which they derive from them. 

6. Mr. Lavillo has dealt with tho subject of Provin- 
cial canals in his Memorandum, and he has given most, 
ii wA all, five vnformsAien required by paragtwpn S ot 
the Memorandum issued by the Commission. There 
is little for mo to odd. Further information is aleo 
nvailahlo in the Irrigation Department Notes, 

6. Tho limitations which exist in .regard to tho ^ 
ponditure on the construcion of Irrigation Works by 
Local Governments have been indicat^ in the op®"" 
ine Bcntenccs of paragraphs 2 and 3. woh worts 
must bo Minor Works and paid for from Ivovsnue. 
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INDIAN IBHIDATION OOMAaSSION.t 


Mr. P. J. . passing tbo last PiOTtnoial contisct 

Pagan. ^ 1896-97 tho Ckivenmiont of India, in rosponso to on 

appeal from tlie Local Gorernment, allowed the 

esHmato of prospective annual expenditure under 
Head 43 to bo fixed at ibe prospective total amount of 
annual receipts under Head XXX, i.c,, Rs. 1,18,000 
in place of an estimate of Rs. 72,000 bas^ on tho 
actual expenditure of tbe period of the previous con- 
tract; but, os noted by Mr. Laville at tbo end of bis 
, notes, tbo Punjab Government bos not been able to 

take advantage of this concession owing to unforeseen 
expenditure on plague and famine. 1 agree with Mr. 
Laville in thinking that tbo Provincial contract 
system docs not, on tbo whole, operate to discourage 
tho application of available Provincial surpluses to 
tbe construction of Minor Irriratron Works. It is to 
the interest of the Provincial Government to so utilize 
such surpluses, otbenrise tbey may liave to be surren- 
dered at tbo end of the period of tbo contract; or 
absorbed in tbo arrangement of tbo next contract. 
This lost consideration wonld tend, 1 think, to dis- 


courage tbo undertaking by the Local Government of 
largo schemes which may take two or three yoora to 
complete, inasmuch ns tbo contract period may termi- 
nate in that interval and tbo surplus Provincial Funds 
intended for expenditure on tbo work disappear in the 
manner noted above. I think that it would he well 
that at the time of passing a new contract the exis- 
tence of any such largo current Provincial Irrigation 
Projects diould bo borne in mind by Government of 
India. 

7. On. the question whether it is advisable to apply 
Provincial Funds to tho construction of Irrigation 
Works my reply would be that it ccriainly is so in 
tho cose of Minor Works. For Major Works .hoiirowed 
capital is needed, so that the present arrangements 
rcfcired to in paragraph 8 nbove must bo maintained 
so far ns they are concerned, liven in the casso of d 
local debenture loan the Local Govornmont acts merely 
as the Agent of the Government of India (article 2120, 
Public Works Department Code). 


1. Q. (The President. )—l understand, Mr, Fagan, 
you are Financial and Revenue Seorotai^ to the Gov- 
ernment of the Punjab?— Yes. 

2. Q. What districts bare you served in in the 
Punjab?— In Montgomery. 

3. Q. Have you bad any cxpcrionco of faniino relief 
works?— No. 

4. Q. Yon doubtless bad a good deal to do with 
District Boards? — 'Yes, a fair amount, mure eapeciuUy 
in tho district of Hosniarpor. 

6. Q. Do you think that they could he usefully em- 
ployed in tho control of minor canals? — ^No. My im- 
pression is that District Boards are not qualified to deal 
with irrigation questions. I think they could only deal 
with them under professional advice from tho Irriga- 
tion Department. Ihcy have not the means or person- 
ilel needful for running^ canals on approved profit 
sional lines. The Irrigation Department is tho proper 
agency, and the District Board might content itself 
with nominal control. 

6. Q. But are there net a good many useful minor 
irrigation works which practiaally wont little or no 
scientific supervision?— In Montgomery there are a 
good many. I did not, bowover, have much to do with 
thorn in that district, but Mr. Kitchin will ho in n 
position to say more about it. I iindorstond from him 
that, partly owing to tho fact that District Board 
funds are run down, they rosily have not tho means 
to oariy them on. They wore originally constructed 
by the District Board, and the alignment in many 
cases is wrong and impairs their efficiency. I don’t 
think District Boards can do much except perhaps 
merely as pioneers. They cannot manage works on 
anything liko n scientific system. 

7. Q. I suppose their powers of co.operation are not 
very great?— Sly experience has been that it is rotber 
difficult to get District Boards to take much interest 
of their own accord unless they ore suitably induced. 

8. Q. I understond generally that in tho Punjab 
rahi is the chief crop?— Yes, lu most districts; cer- 
tainly in Montgomery. 

9 Q. Whnt is tbo rainfall of that district f—Tho 
average is about 9 to 10 inches for tho last ten years. 
For the last two years there has been practically no- 
thing ot all. 

10. Q. Then tho TiUapf crops raised in that district 
are "from the inundation canals? — Yes. 

11 Q. They don’t trust to rainfall?— No, except in 
old beds of nullahs which recoivo drninoge from higher 
levels. 

12. Q. What are the chief hharif crops? — Cotton is 
tho main Crop, a little maize, a large omoMt of ebam 
for fodder, and a certain amount of moin and pulse. 

18. Q. Is there much rabt grown in Montgomery 
district?— A considerable amount; much of it helpra 
by inundation. When they got the first water frorn the 
iuuudn'tioii QiuuJs in. Doptonibort tbo ground xs 
ploughed, and sowing takes place later on. 

14. Q. Then the inundation canals generally dryjip? 
—Yes. 

16. Q. Do they count on tho cold weather rains for 
ripening the crop?— Yes, and also on wells, 

16. Q. Would there be a great extension of hharif 
if rnoro water were given?— Yes. They ProwikW 
would extend cotton cultivation. I don’t think all 
tbe woter would be devoted to extension of hhanf. 
it would bo devoted to the extension of roW as welj. 


17. Q. I suppose cotton is per acre the most valuable 
crop? — Yes;' I think so. 

18. Q. Yon say wells arc always used to supplement 
irrigation? — Yes. It depends a good doal on the reln- 
tivo efficiency of tho canals. Wliere tho well supply is 
a low ono, I would say tho Ciiual helps the well. 

19. Q. It must require a large number of wells to 
maintain irrigation started by tbe canal. What is tbo 
irrigation per well?— I suppose in the Rutlej TalwiU 
it would run to sny thirty ocrcs with plenty of canal 
water to start with and winter rains. 

20. Q. Supposing inundation canals ran dry by 1st 
December? — They would then depend on wells nlto- 
gotber. Provided they had good moisture for sowing 
and fair winter rains, they can do that. 

21. Q. Are they paUa wells”— Yes. . Praotically nil 
of them. Tboro are a corta{n_ number of .Jheldrs on 
tbo river bank for lift irrigation and also on. water- 
courses. 

22. Q. Are tho agricultural classes generally in n 
position to go on making wells? Do they want help 
from Government?— They toko a certain amount of 
fakavi from Govemnient in Montgomery. ' 

23. 0. Do you consider any change necessary in the 
matter of giving assistance P— I think if tho tcfcovi 
procedure were simplified^ and the horrowor coma get 
his loan more promptly, it might encoiitaw their re- 
sort to Government assistance, and I think now, fee- 
ing tho new legislation wo liave, they will probably 
resort to it more. 

24. Q. Wliat assistance is it roosonoblo for Gototo- 
mcni to xoudorP — la MoBtEonierj' I dott*t think there 
is much' chance of extension, unless canals are ^so 
improved and extendi. There are many wells which 
receive no help from them. They depend for that on 
rain, and this is not a very profitable form of ngncul- 
ture. Extension of well irrigation must wait upon 
that of canids. 


25. Q. It is proposed that tbo Bari Doab canal 
ouid command that district?— Yes ; moinly. 

26. 0. Tho Shoh Nahr canal in Hojhiaipiir is under 
e Deputy Oonunissioner _?-s-Yes, he has bora formally 
ipointed Executive Engineer under the Canal Act. 
> far as is practicable, distribution is largely uono 
■ the MoUttgor. Though Gorcnimont bw taken over 
0 canal, so far os is possible it is run by tbo people 
.emselvcs, 

27. Q. Would you suggest a greater interference on 

0 port of the Canal Department in the canal? 
ive noted points, but I think on tho whole, ns far as 
tunl management goes, it would he bettor w run it 

1 the present lines. When it comes to undoitokitiK 
rtensionB— I moan suhstaatiBl extensions— then i 
juld suggest it being under more soiontific control. 

28. Q. It would bo dnsj' to lend an Engineer’s 
rvices?— Yes. 

20. Q. But would you suggest St being put under 
ore rigid rules? — I think it is not ncoessaty. 

30, Q. Wbuld' it bo popular?— I think not. The 
inoi irrigation is not a burning que^on. Of reu«<^ 
0 have n fairly good rainfi^, so 1 thyik 
reumston^ perhaps any further interference woulO 
it be advisable. 

31 O, You refer to o Minor Oanols Bill f— Thot mb 
rovincial measure. It lias been 'Sent to ® 

overnment of India for amendment, and requires a 
of vedraftine. The mam lines ore to enable 
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Governmont to assume tiio nittnagemonb and control 
of piivato cnnals nndor reasonable terms. It will bo 
some time before it becomes law. 

82. Q. Yon think something of the sort necessaijrP 
— Yes. ■ 1 

'■ 83. Q. Turning to your Montgomery esporiencoi 1 
SCO in paragraph 3 of your nobs you suggestj ns far as 
your osponenco goes, itlint much could bo done for 
greater security ^ irrigation by improved head-works 
and weirs? — Yes. 

Si. Q. Of course, that* would entail a very heayy 
outlay? — The weirs would certainly. 

35. Q. Aro there any masonry head-works? — ^Not 
to these canals. 

86. Q. You say in paragraph 13 of your memoran- 
dum that tho abandonment of wells is due chiefly to 
migration of tonants. Do you moan that tho land 
goes out of cultivation till a now tenant is procured? 
— Yes. In tlijs Uhenab Colony there is a great demand 
for land, just ns in Montgomoiy thcro is rathor a 
great demand for tonants. 

37. Q. Tho population is very sparse? — Yes, in tho 
cultivation which adjoins tho Ghcnab Caunl. Tho 
Chonnb Canal had great effect in ti^ng away ton- 
«uts. 

38. Q. Tlion if the improvement of tho Bari Doab 
Canal is carried out, would that remedy tho state of 
affairs ?— Yen, for n time; for tenants would pour into 
Montgomory. ^ Tho sliorfcngo of tonnnis would tiiiltt 
however, confeinuo until tho tract filled up. 

39. Q. It would tlirow tho interior of tho dirfret 
into better conditiom; of course, there would bo 
poronnial irrigation? — think tenants would bo at- 
tracted nwny to tho now c.vnal. 

40. Q, But, on tho whole, tho effect of tho now 
canal would bo to bring tlio greater part of tbo Cen- 
tral Bari Doab under cultivation. It would bo doubt- 
ful whether the canal would pay ? — Aa far as tho dis- 
trict itself wont, certainly. 

41. G. I suppose it would inoroaao tho food supply? 
— i’es. 

42. Q. (iVr. JIigham.)—'Do you think thoro would 
bo any objortion on the part of tho people to tho 
nuiulgainotion of tlio watpr-soursca proposed in your 
memorandum?— I tiiink -thoro would. Mr. Bcllasais, 
the lixeciitivo Engineer, who undertook a good deal 
of that with a certain amount of sucoo.ss. mot with con- 
siderable objection from tho people.^ riiey liko two 
water-courses, which prevent possibility of dispute. 

43. 0. Wlintovor hos boon done, villagers have not 
hud to pay for it?— Yes, they have, for those con- 
structed at tho cost of Government. Ilwao are vilingo 
water-courses. 

44. ' Q. When they are amnlgniiintcd, do villagers 
have to do them or Govcriiraont?— It was just hoing 
undertaken when I left. I understood a number would 
bo amalgamated. They wore told in future water 
would not bo supplied until this had boon done. 

46. Q. At their own expense?— -IVith recovery, of 
course, from them. 

46. Q. That would inako it unpopular?— Yes, ox- 

0. 'flio inundation canals have suffered from tlio 
workiiig of tho Sirhind Canals?-! have hoard wm- 
plaints^ii Miat score. I do not know that it has been 
satisfactorily cstnblbhod. 

48. Q, As .far as tho Bari Doab is_ concerned ?— 
I can’t say I linvo gone into tho question voiy *«uyi 
but 1 don’t think anything ,lo a very remarkable 
degree as far ns Montgomoiy is eoncornod. 

49, Q. When wore you settling tko district?— From 
the beginning of 1894 to 1899. 

CO, Q. How did tho irrigation of 'Iheso canals com- 
naro with what had boon recorded in tlio previous 
Bottlcmont?— Thcro was au increase as wmpnrcd with 
tho previous settlement made in 1872-73. 

61. g..Po.ycu know « thcro ^ Sl&Tnot 5 


latter half of tho settlement period ?• 
without looking up figures, 1 tliinu ^ 

uniform incroMO.* Ono has to boar 
Lower Uoliog and Barn are 
that would make comparison still moro diBiouic. 

6S, (?, mat is tho extent of the salt land ?— I wuld 

not say what tho .area h4h 

'I'horo IB n very coiisiderablo estent along the old b.E 
bank which bounds tho central .portion of tho district 
aud below that. 

63. Q. It is called rcJi f — Yes. 


without some sort of subsoil drainage, it would not be » „ j 

washed out pormnnontlyj it w'ould bo washed down ■“ ‘ 

and with oViiporation would come up again. ^ agan . 

55. Q. Have you bad i any .famine . relief work in 
the Montgomoiy distriCc? — Not in my time. 'There 
was a scarcity at tho end of 1807-98, and on attempt 
at tost works, but people did not como to them, nnd 
no famine relief works were opened. Tho people of 
the distressed port wont across uo river In the Olienab 
Cana! where they cither cultivated themselves or got 
tompomiy cufeivation from Government. 

56. Q. (Mr. Wilson.) — I see you estimate that the 
cost of a ^Ttka well .varies from Bs, 250 to Its. 550 ? 

— Yes, taking tho whole diecrict. 

67. Q. What is the ‘‘rage cost of a paklta well ? — 

Tho depth varies voi^ixuch. 1 should say from 
Its. 250 to Bb. 300 in tho riverain tracts. 

68. Q. mat would bo the increase of produce duo 
to the construction of such a well if commanded by a 
canal?— So far as tho rovenno rates go, tbo revenue 
would increase from 10 or 12 nnnas per acre to 
Its. 1-6-0 or Its. 1-7-0. 

69. Q. You moan tho not income of revenue to 
Goveninicnb ? — Y’os. 

00. Q. IVbat benefit would Qovoriunent derive in 
increase of land revonuo from tbo construction of 
such a well costing Its. 300 in such a tract? — ^I should 
say, on an arerngo, 10 annas an aero cropped tc 
Its. 1-0-0; that is speaking of tho Sutlej Tahsils. 

01. Q. Wha'b would bo tbo area cropped by such 
a well ? — Aasistod by canal irrigation, on the 
average, from 25 to 30 acres would receive well water. 

62. Tho land revenue would bo increased by 
Bs. 18; 12 nnnns would bo an outsido estimate of tho 
avorogo ? — Yes. 

63. Q. How soon would Government obtain tbnt 
increase ? — Not till tho next settlement. A now ^ell 
being constructed, the cultivation wbich got canal 
water would pay tbo canal rate, but would not pay 
anything moro on account of well irrigation. 

61. Q. 'Would Government necessarily got. it at the 
next settlement and what idiout tho protoc^cive lease? 

— It would not get it nt all ovonts until the current 
Hottlcnicn'D had expired, nor until tbo expiry of the 
protective lease. 

CS, Q. Government would then obtain nn increase 
or 18 rnpocB of land revenue from each well coa- 
striictcd by n private owner? — Yes. 

66. Q. Are ocenpior’s rates chargod on tho Sutlej 
Canal?- Yes. 

67. Q. Aro they charged on the matured aroa? — 

Yes. 

68. Q. Would tho construction of a well load toon 
increase in tho amount rcalizablo as occupier's rates 
by increasing tho matured area?— Yes. 

69. Q. Could you give any osbiroate? — ^I should not 
liko to givo ono straight away. 

70. Q. Land rovenuo rate is also assessed on canal 
irrigation; that is, on the aroa sown ?— Except in 
years of widespread failure of canal supply or an 
oxtensiro failure of winter rains. In that case it was 
arranged tlint remissions should bo given for failed 
crops. 

71. <2. Still, generally speaking, the canal rate is 
assessed on tho area irrigated witlf tho help of Mjal 
water, but incroased by the oonstruc?Dion of a wellP — 

’i'o some extent; because there would bo a fooling that 
if a well is tlioro, it would kelp to ripen tho area 
sown. 

72. Q. Tho construction of a well would, lead to 
an incroaso of tho area matured. The finanoim 

fit tho Qovoniracnt derives from it is nqt only Ba, 18? 

— Bs. '18 is nn outside limit. 

73. Q. And in addition to tliat thoro is nn imme- 
it perhaps at Bs. 16 to Bs, 18. 

74. Q, And in addition to that there is on imin.o* 
dinto inoronsc, not inapprooinblo, irom ocoupiors 
rates? — Yes. 

76. 0. If that is so, it is a very profitnblo financial 
transaction to havo now wells mado?— Yes, wlioro 
there are canals .to assist. 

76. Q. Would it not bo finnSicinlly profitpWp to 
Government to inour n certain amount of expo^ituro 
in order to got moro wells made in such tracts? i 

think BO. 


. 77. Q. Ja thoro any diflioulty in potting Qototo* 
mont monoy to lend out ns tofcavi novnnMs ? to tho 
grant, given by Qovernment, siiffioio.rt for 

desired? — ^As far as tho districts of Montgo- 


.Vol. IV. 
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Mr. P. J. ®®®od difficulty. At Hoshiarpur there is not iuucli.do- 
‘K'vgan. mand for well construction. In certain districts tlicic 
hoa been difficulty, but 1 have not exact figures, 

78. Q. Have you scon Mr. Larille’s figures? The 
Pu^nb Government hove cleared He. 40,000 a year 
on its taiavi system. That is not profit to the Pro- 
vincial Government. On the present footing, would 
it not lead to further profit if the amount granted 
irero largely increased? — ^Ycs. 

79. Q, VTould it not bo lodvisablo to reduce the 
rate of interest so as to absorb tho not profit which 
Government makes?— Taking tho total loans of all 
kinds into account, there is nothing available. There 
is n deficiency. 

' 80. Q. In tho Montgomery diiftrict you say tlint 
n number of wells hove been dcsortod, especially on 
tho Knvi ?— Yes. 

81. Q. Do you think they will bo taken tip again? 
—1 tiunk that, with tho ossistauco of the Di^rict 
Board Canals, they might bo sot to work again. 

82. Q. Is thoro much room for improvement in tho 
Montgomciy district?— On tho Lower Sohag and 
Porn there is considorablo room for moro. wells in 
canal-imgatcd laud. 

83. Q. If iahavi wero allowed without interest, 
would it add much to tho extension of wells? — ^Ycs. 
Ono of tho maiu difficulties in the post about tho wells 
has bcou that tho zamindar goes to his haniah for his 
domestio expenses, and the bnnioh with this grip on 
him Compels him co como for agricultural loans also. 
I am cortain, if ho could get loans without interest, 
it tvDuld not bo any tbo lees inducement for him to 
gu to Governmont. 

84. Q, Do you think that on tho whole it nould bo 
advisable for Government to grant {alsavi for tho con* 
Scructiou of wells freo of intoroift?— As far ns exten- 
sion of cultivation and profit to Gororuraent go, I 
chm’t think thcro can bo much doubt about it. 

8 j. Q. In yotir statement here you say Hint tho 
Sohag and Para Canals haro earned n net iiniiual 
profit in tiio last throe years of 10 to 14 per cent. Do 
you think that they are given suffioiont credit for what 
they bring in to Goremmont P — ^Thoy have not in 
tho past, but sinco tho now nssessmeut 1 think they 
got a fair credit for tho incomo they actually creato; 
and they should continuo to do so, for tho occupiov’s 
rates aro roris^ from timo to time. 

8G. Q. Are choy given any credit for ccsscs?— No. 

87. Q. Should they not bo given credit?— Yes, 
Ibcorctically they should. 

88. Q. As far as those two tracts are concemetl, if 
it wero not for inundation canals, there would bo no 
cultivation at all P — ^No. 

89. Q. Tho net profit of 10 to 14 per cent, is not an 
exoggorution? — }ta. 

DO. Q. It is 0 financial profit to Uoremment F — ^It 
runes from year to year. Lotely they liavo not 
shown a rci 3 ’ high rate of profit. 

91. Q. They oro veiy profiloblo as a specula tioii? — 
Yes. 

92. <?. In tho Montgomoty district do you think 
that canals could bo further extended so ns to give 
something approaching this profic ?— i'es. Thoro will 
bo vety keen competition* 1 rocntioiiod tbis poiDv m 
luy financial momoraudum. There is stiil a very con- 
sidcrablo Cold for a fairly rcmunerativo investment 
of Gorcriimcnt money. But the canals have now to 
compete with porcnuiiU canals, and no can't afloru to 
lose bight of tho fact tliat an luundalion canal along- 
sido a perennial enuol can't ho m profitable ns an 
inundation canal with a perennial canal mwiiero 
near it. 

93. Q, When you wero settling tho Montgomery 
district, had tho Ohonab Canal been Govolovedr— 
Most of tho timo I was settling Montgomery nt tho 
beginning of 1894 and oud of 1803. 

94. 0. As compared with things before, had tho 
tracte improved or tho rovorsoP— -I'hoy certainly uiu 
not improTO. 

95. Q. Owing to what cause ?— Largely , owing to 
dccroaso in Suiloh and still more to desertion of ten- 
ants and owners to tho Ghcnnb Canal- 

. 96. Q. There wos u dccroaso in tho Sailabt—^e^ 

largely duo to tho Bari Doab Canal, but also, I thiUK, 
to tbo channols of tho river having straightoued. 

97. Q. What 18 tho condition of tho Bari villages 
now compared with when you sattlcd them n low 
years ^o P— They have dotoriorated still more. 

98. kQ. What lias boon done by Government to 
inako .this up to them in tho way of assessment? — 


The assessment has boon made more fluctuating. 
What fixed nssossmont there was has practically been 
abolished and canal irrigation has boon extended to 
the high lands above the river, and 1 believe consid ir- 
nblo grants of land Imvo boon given to tbr , people on 
tlio Government land. 

09. Q. Does that complotoly componsato them for 
the injuiy they havo suifered from tho opening of 
tho largo canals P— Yes. 

100. Q. Docs it put them in as good a position as 
“My wero bofore ? — ^Probably — pecuniarily: but they 
(tho eamindars) prefer flood irrigation and easy cul- 
tivation. 

101. Q. Do you think that anything could bo done 
to restore tho prosperity of tho rivomin villages? — I 
think that, if the inundation canals, at present under 
tho District Board, wero improved, it would to some 
extent improvo their condition. 

102. Q. Is tho District Board in a position to iiii- 
provo thcm?-^I think not. From Mr. Kitchin's 
memorandum it appours that tlioir incomu largely 
depends on fluctuating income, and it has fallen 
very low ; tho District Board is practically bankrupt. 

103. 0. Is tho Provincial Government likely to 
iwvonco .funds for improving those canals? — ^Tliat 
depends largely oh ptaguo and famine, a hick have 
taken nwny nil our surplus funds. 

1&4. Q. Aro thoro not ouIIiciGnt funds for it from 
borrowed capital?— I doubt it, 

103. Q. How many lakhs would bo rcijuirodP — It 
would bo diillcult to B.iy. 1 doubt whether it would 
pay to borrow for tho Jlnvi canals; for tho Sutlej it 
would probably pay. 

lOG. Q. (Mr. Ilojaratna.) — ^lu tlio villages just ?e- 
ferred to, when was tbo nssc^smont rovised ? — ^I'ho 
now assessments were revised in 1891, then I had to 
reviso ■them again at tho end of 1895, and even sinco 
then I liavo extended the area of iluciuutiiig assess- 
ment. 

107. G. Wlmt reduction wa.s rondo in assessment ? . 
— Tho fluctuating assessment depends on the area 
matured. 

IDS. (?. Wlmt reduction was mado in tho rate per 
ncro ? — You can’t considor the rate per acre; tho ac- 
tual area varies very widely. 

109. Q. Was no relief granted? — A groat roHof was 
granted bccatuo tlio former nsso.ssment.woa iixod. 

110. Wlmt was tlio proportion of matured urea 
compared to tho former area on which tho assessment 
was lixedP — In the Giigcra Tabsil in 1856 the culti- 
vated area was 60,000 acres; at tho settlement of 
1872-73 it was 60,000 iicros; m 18l'6-07 shortly nftcr 
my revision it was 48,000. 

111. Q. Tho asscs.cir.cnt on those? — 1 havo not got 
the figures just now. Tho settlement of tho first was 
Jls. 71,000; at tho rovised sctllcinent of 1871-72 it ttiis 
Ks. 76,76-J, then it was Jls. .>5,000, Tho second oiii> 
is 48,000 acres, Hs. 58,000; Vm 0,000 acres no relief 
Ims been given. Tho lls. 71,000 wns fixed; tho Ks. 
58.000 was n largely fluctuating ossossmeut; it was 
nob' n fixed assessment. 

112. Q. I don’t SCO whtft relief has been given F— 
Tbo relief is in tho elasticity. In tho old system they 
paid whether thoro was a crop or no crop, subject to 
certain reductions in tho caao of continuous failure. 

113. Q. {.Vr.\ liliclson.)- 1 tindoR.tand what you 
really mean is that tho area uudor cultivation liaa 
been decreased, not that tho atoa actually cuitivat^ 
1ms deteriorated; you give full relief ns compared with 
tho reduction P— Full rcHof as far as thb assessment 
goes. 

114. Q. Might you not go further ? Tho cultivated 
area wliicli you settled nt « fixed nssesbinent included 
fallows, whereas tho area on which you take your 
fluotimting osscssmont is tho matured area? — ^Tho 
figures I gave were for that area. I h.avo tho fallow 
urea ns well. 


116. Q. (Mr. Ifojnrofiin.)— You refer to veils Mir 
nienting canal irrigation, Aro such lands liable to 
pay tho sumo rate as other lands not ptosessing tho 
adrnntngo of n wall supply ?— Tho land that does not 
imvo n well and moroly doponds on canni irrigation 
merely pays ns far as canal revonua goes. If it Im* 
It well in addition, it pays canal advantage rate tor 
the urea over which tho canal wo^r is taken and 
suinoihing in addition for tho well. ,I nm taking tlio 
enso of nn old well in which tho period of «omption 
has expired. Of course, if it is anew well 
tlio term of osiossmont, up to tho timo when tho pro- 
ioclivo Icaso expires, thoro can bo no incrcnKC, 
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‘ 116. Q. Buppoainf ho sinhs a ^oll tvro years hefore 
sottlomont P — He .will then get 18 years boford the 
sow assessment is introduced. 

117. d. The assessment will bo framed at the end 
of two years ? — ^It will nob bo enforced until 18 3 cars 
have expired. 

118. Q, Are thero many wells independent of 
canals P — Comparatively very few. I' could nob givo 
exact figures. They are in what wo call ‘ Barh ’ tracts 
outside the river valley. 

116. Q. (jT/ie President .) — I understood you to say 
the owner of a well in the riverain tracts deponds on 
the canals, and, Wore it not for the canal, would not 
. think it worth his Avliilo to make a woll for irriga- 
tion P — That is the case. 

120. Q. Can you givo the number of wolls in the 
‘ Bar ' ? — I could not givo exact figures ; tlio wolls are 
very scanty compared with wolls in the riverain tracts 

■ that got nssistanco from the canal. 

121. Q. {Mr. Zbbetson.)— To \X)mo back to District 
Board mnimgemcntj supposing tho linaiicinl diffi- 
culty can bo got over, would you thon say that Dis- 
trict Board management should ho rccommonded or 
not as compared with tho tiovornmeut luanagcment 
as regards cfiioioncy, impartiality and popnlority P — 
U'o should gain by District Board managoment in 
popularity, but lose in cfiioioucy. 

122. Q. By popularity I don’t mean popularity 
with tho District Board, 1 mean with tho people P — 

' 1 think wo should probably goin; wo should have to 
depend on tho Deputy Commissionor being constantly 
lu a position to superviso matters and settle disputes 
on tho spot. 

123. Q. Why should that bo a more popular 
nuuiagomoutP — It would cortaiuly ho a bettor mcatis 
of irrigation. 

124. _ Q, As to impartiality, have you over hoard 
anything lui regards tho distribution of water under 
District Board management P la thero n possibility 
of ono man being bettor supplied than another 'p — 1 
think thero is a great possibility. It would imvo to 
bo watched and oliccked roiy carofully. 

1S5. Q. Haro you heard any complaints of that 
sortP — 1 hnvo not had practical oxpcricnco of >vork- 
iiig a District Board canal. In lloshiarpur I' had 
complaints on that scoro, although, of course, many 
of them woro without foundation. 

126. Q. Oil tho wholo, would you prefer it or nobP 
— 1 thiuk thero is a useful ficla for District Boards 
so tho managomonb of works which aio nob of any 
greot importance. In a way, 1 regard a District 
Board as a pioneer. 

127. Q. If is, I undorsband from Mr. Hitchin’a 
note, in practical iimiingcmont far from successful. 
You will SCO a roforonco to this point in paragraph 6 
of his noto. UaVb they a very considorabla aion of 
irrigation P — ^Yca. Tho Mamunko embankment eaino 
.to grief in tho last llood. 

128. Q'. Ifow does tho Deputy Commissioner 
maiiiigpP Is it nominally innnngomoiit by tho Dis- 
trict Board, but roally tho Deputy CoounissionerP 
— ^Yos, X ought to explain that Mr. Kitchin rnmo to 
tho district Loforo I loft. 

126. Q. Wlmt legal powers liavo tho District Board 
and tho Deputy Commissioner in tlio niaiiagcmciit 
of tho worlu P — ^Nono. 

130. Q. Will tho Minor Conols Act giro them any 
power P— I don’t think that tho Sliiior Canals Act 
will bo applied to District Board canals. 

{Mr. Il'tVson.)— It was cortninly iiitoudcd that it 
should. 

131. (Witness.) — ^Tho thing is nt prosoiit rather iu 
tho airj tho Act is to bo redrafted. At preuout it 
applies only to canals taken over by Govornmqnt. 

" 132. Q. {Mr, IVbclson .) — ^Is it ndvisahio that legal 

'power should bo given ? — yes. I don’t know whether 
It is nocossary for District Boards to have vory cx- 
tensivo powers, though they should bavo a cortnin 
amount of power iu settling disputes. 

133. Q, I uotico that Mr. Kitchin c'ondenuis ■ pri- 
Vtttu managoment absolutely. Bo you ogroo P — -Yos. 

131. Q. Why is it necessary that Govoriniiciit 
sliould tako over private oauals P — I think they should 
bo taken over in tho enso of mismanagomont, 

135. Q. Bo you think that any legislation giving on 
owner power to recover or allowing Govcruiiicnt to 
recover for him is nooossatyP— It is nob so much a 
quostioif of ^ rceovoiy os of unfairness and quarrels 
among piopriotors. Thoro is a groat divoxsiigr of in- 
terests. On tho Mahdikhan Oannl thoro is no difli- 
culty in rocovoxing duos. 

180. Q. You say prh’ato eltars aro voiy numorous 
on tho north of tho Kavi; will they ho suporsodod if 


thoro is largo increnso of irrigation P — Thero would bo 
if these canals were oxtonded. 

137. ' Q. What is n c/iurP — ^It is simply a cut from 

a river. ‘ 

138. Q. When you say "private,” do -yon moon 
owned by individuals or by villages P — Some by indi- 
viduals and some by villages. 

139. Q, Takon by men who have grants of land? — 
Yes. 

140. Q. How do they work P — ^With a good flow 
from tho rivor they hnvo managed to do a very con- 
siderable amount of irrigation. 

141. Q. .the work of construction well <lono F — 
Yes. 

142. Q. It is douo choapty F — ^Tho cash spent is not 
oxtonsivo. 

143. Q. As regards maintonanco, are thoro any difli- 
oultios about that P — No, tho silt is cloarod by tho 
owner. Wlicro tho chars belong to tho villago, tho 
length is distributed according to tho level of the 
ehars. and each sharoholdor is rosponsiblo for a cer- 
tain length. 

144. Q. Does that work woll P — Yes. 

145. Q. Yon hnvo never heard of any pronounced 
diflioiiltics about themP — Not on tho private chars. 

. 146. Q. Is thero any outlay P — Very probably thero 
would bo a cortnin amount. It would bo lessened by 
ittkavi grants. 

147. Q. Do you think that, if Government oxtonds 
irrigation from inundation canals considerably, tho 
oxtension of tlio wolls necessary to supplement it will 
keep paco with it P — Thoro may, bo dlfScnlty about 
Capital. 

148. Q. Wlmt is tlio lifo of a well? — Forty to fifty 
years with a cortnin amount of repair required in 
that timo, 

149. Q. {Mr. Wilson.)— \to they built with limo 
and masonry P — Yes. 

150. Q. (ilfr. Ilbctson.) — 1 suppose that, when tho 
Lower Bolmg and Bara Canals noro made, tho same 
dilhculty was experienced os regards tho desertion of 
villagers. Thoy wont off to tho bettor supplied lands P 
—1 don’t think thoro was any noticoablo nugration. 

161. You Imvo no or^Dtioncos to give P — In tho 
years 1672 and 1873, when tboso inundation , canals 
wero taken in liand, thoro was a drain of cultivators 
from tho Uppor Sutloj rivoraiu, but that had cer- 
tainly riglitcd itself wbon 1 camo in 1895. 

152. Q. In what tract P — ^In tbo Sntloj river. 

163. Q. I think under tbo Funjab rules 20 years is 
.tiro extremo limit of oxomption from onhnneed assess- 
ment on private improvements. Do you consider 
that sufiioient? — I should sny it was for tbo gcuoral' 
tty of oases. It doponds on tho cost of tbo well nud 
the doptb of tho water. 

15-1. Q. In oxcoptionnl eases is thero power to 
louglhon tho pori^P— I don’t think so. I novor 
camo across a coso of tho kind. 

155. Q. Supposing n man builds a woll, wluit se- 
curity is thoro that ho goto his oxomption P — '^0 
main security is that tboso are oil rovised at the timo 
of assessment. A list of now wells is mi^o out show- 
ing tho dato of construction and all particulars about 
it, and tbo fixed rovonuo is distributed. 

156. Q. Docs tho system work successfully f— Yes. 

167. Q. Is thoro not a similar oxomption fur te- 
nants who have spout money P — Speaking of Montgo- 
moiy, it is very rarely that tenants ever do spoud 
money. 

108. Q. With regard to tho talcavl rules in tho 
Punjab, thoy only tnko security on tho area to ,be 
cultivate P — Yes. Thoro is no colhitorol soeuriiy 
required. 

169. Q. Has tho security to bo rogistored P— It is 
not forninlly registered. A momorondum is sont to 
tho Bogistiy Oflico and filed. 

160. Q, Ho docs not appear boforo tho IlcgiBtraiion 
Officer P— No. 

161. (f. Is there any provision for accepting tho 
joint personal security of tho owners of a villago F — 
Yes, that is done. 

162 Q. Th«iro is a piovLiioii for itP — ^It is very sel- 
dom done. But thoro is provision for it. 

169. Q. Is thoro in sinking wolls any groat likeli- 
hood of failure P — No: spring wolls aro rare, and tbo 
supply being mostly by percolation from ‘tho rivers 
iind from tho cnnnls, thoro is not much 'likolihood of 
failure. 

164. Q. What do_ you think of tho sehomo of Gov- 
ommont iinclortnking actual construotiou of wolls 
and rocouping itsolf by a rate on tho area irrigated P 
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Sir. r. J. — ^ think that is a mailer for considoifttion; tho 
Fagan. ' arraiigcmont would bo fairly popular. 

— 163. Q. AVliy do you think this schomo would bo 

popular? — I don’t think the zamindar • would think 
much about it. Ho would haro his wdl. 1 donbt 
if Uovornment Vaiild be propared to toko it on. 

166, Q. Wcll'irrigation doponds very muoh on tho 


supply of 'bullocks; in theso yoats of drought ban the 
wdl irrigation boon restricted owing to want of fodder 
for tho bullocks and tho dying of bullocks? — Yes, ht 
tho case of wolls that arc iTot assisted by canalsj that 
IS ono adrantngo of canal irrigation; pt enables 
fodder to bo grown for bullocks in tho kkori/ without 
well irrigation, 


C’ofoncl 
Jj.J. It. 
Grey. 


Colonel L. J. 11. GnEr, superintendent, llahawalpur State. 
(Lahore, 29th October 1001.) 

I.— ^Icmorjudum 1>y Wilnen on Canal* and VTcJlt. 


Tho subject on which I can giro opinions aro — 

(1) Oo.opcmtiro district canals. 

(2) Inundation canals gonerally. 

(3) Construction of wells. 

2. As to (1), these may, in niy opinion, ho disimsbod 
from oonsidoration. Tlioro is only one such enter- 
prise that I know of which has succeeded and is of any 
importance, and for many reasons none such is over 
likely to saccecd again, or indeed to bo attempted. 

3. Tho Ferozeporo canals havo worked successfully 
for many years, and they aro important as having an 
irrigating capacity of considerably uboro 200,000 acres 
and haring actnally attained that area of irrigation. 
Their construction is fully described in printed reports 
of 1870-76-77, and my painful esperioncos thoroin 
stated would, 1 imagine, deter any District Officer 
ftom attempting to imitate the operation, oven wore 
It now possible to do so. 1 roturnod to Forozopore in 
ISSO to find the irrigation system in danger of col- 
lapse, but succeeded then in renewing niid extending 
it, and 1 dorised the existing system of maintenance 
before 1 left the district in 1882, as described in a re- 
port of that yonr. In 1883-81, ns Commissioner of 
tl.o Hiss-ir Dirisian, I _ extended tiro system into 
Fnzilka, completing it ns it non- exists; and in 1890, 
.ns Officiating Finandal Commissioner, I romodelTed 
the system or maintenance established in 1882, as de- 
tailed in tho Goremmont Proceedings of November 
1890. 1 have fully stated the method of coustruCtiim 
and maintenance of such works in n manual published 
by Govemment in 1881. Since tlieii I have no fur- 
thor knowledge of them, but Kai Dahndur .Maya Das, 
who has been in charge of the canals since 1882, can 
give any particulars that may be required. 

4. Witih regaTd to (2) of my paragraph 1, my ophiion 
is that tho days of inundation irrigation have passed. 
Tho riven Imre been, or are being, tapped to a degree 
which much lowen the valne of those works by de- 
priving them of the early and late water which is so 
important to irrigaton. The method was after ^all, 
but a makeshift; it has had its day: and tho ^ne 
has come for arresting the summer fiooda by weirs, 
and for distributing thorn soiontifioally over the 
country to affbrd a duty of 200 acres to the cuseo 
instead of the SO or 40 acres which is she average of 
inundation canals. 

Oil the special subject of inundation canals in the 
Bahkwalpur State, Khan Bahadur Mina Jind Ynde 


IChan, tho Wazir of tho State, will give information 
bettor than I can. 

5. As to (3) of my paragraph 1, my view is that 
well constmeiion should go hand in hand with tho 
canal irrigation which affords the spriugs for well irri- 
gation. Canal water should bo given so very sparing- 
ly ns to drive tho people to use the wolls they bare and 
to sink others. Nob only would the water thus go mneli 
further, but we should hear less of waten-logging and 
malaria.^ Tho ideal canal irrigation to my mind is 
that which creates and extends well irrigation, and 
IS supplemented by tho latter when river water fails. 

Dqvolppmcnt of well irrigation, like any other form 
of district progress, depends upon the District Officer, 
that the District Officer should bo able to achieve 
anything in this direction, ho needs 

(a) knowledge of his i-illages; 

(b) time for anoving about and attending to his 

enterprise; 

(e) a free hand m tahavi. 

(a) of tho above implira some permanence of 
tenure, and of course both zeal and discretion .‘ire 
supposed. 

As regards fc), in no commercial enterprise can 
anything bo achieved unlcEs risk is taken. It should 
be accented -that tho Deputy Commissioner may oo- 
caslonally lose money. But on tho.wholo what bettor 
business can thcro 'bo than one which borrows at 3} 
per cont. to lend at 6), and which makes an average 
of Rs. COO profit on every well constructed on these 
terms? I here assume that the wells will be charged 
from Rs. 26 to 25 abiana, say an average of Ba. 20 
per annum, for the balance of an avernge well 
life of dO years, after expiry of an nvorago period 
bf protection of 16 years:-— 20 x (40 — 16}= 600. In 
the Bnhawalpnr State taikavi is given without charge 
of interest. X attach a memorandum which 1 tboro 
issued showing tho commercial advantage, even on 
tlioso terms, in encouraging well cnitiration by liberal 
loans. Tho woll’s life is tlieroin taken os penua- 
iiont, becauso, in fact, timely outlay on repair docs 
extend it to on indofinito period. 

During the last twu years there has been a preat 
extension of woU construction - on tahavi loans in 
Baliawolpur, regarding which tho 'Wozir can give par- 
ticulars. This, however, is likely to suffer, ns tho 
inundation canals tbcro'are already suffering from the 
effect of tho groat works constructed, under construc- 
tion, or projected, in the Punjab. 


Note ly Colonel L. J. B. Grey addressed to the Mashir Mai regarding profit on takavi wells, dated 

9th March 1900. 


Ill continuation of my memos, of 21st Fsbronry 
IPOD, 26tli February 1000, and 2iid March 1000, on 
the subject of takavi it is well to show tho actual 
figures of profit on lending money for wells. 

2. Rupees 300 invested in Government paper yields 
Sj per cent., or in 12 years it is worth 300 (1+^* 
-Rs. 453-6-0. (a) 

If the Rs. SOO bo lent on takavi, it is recovered in 


12 years ns follows : — 

Bb. 

A. 

s. 

2 years 
3rd year 

30=30(1+ 

Nil. 

. - 40 14 

0 

4lb 

St 

30 - 30 {1+,^)* 

. = 30 

8 

0 

5th 

It 

30=30 (1+ 

. = 38 

3 

0 

Gth 

IS 

30 = 80 (l+iU) 

. = 86- 14 

0 

7th 

t» 

30 = 80(1+ 

. - 36 10 

0 

8th 

Jt 

30 = 30(l+fji,)‘ 

. = 34 

7 

0 

gth 

«l 

30 - 30(1+ 

. — 83 

4 

0 

10th 

IS 

30=37(1+ H)* 

. - 32 

2 

0 

11th' 

It 

80=30 (l + ^)» 

. - 31 

1 

0 

l£th 

IJ 

30-80 (1+ 

30 

0 

0 



Total 

. 851 15 

"0(4) 


(a) minus (5) or Rs. 101-6 is therefore tho actual 
cost of tho loan to tho State. 

3. For this capital outlay of Rs. 101-6 tho State will 
obtain, for over, charge imposed on tho well after ex- 
piration of the 12 year^ Patta, say 20 per cont. per 
annum, if idy recommendation in -paragraph 4 is 
adopted. There are indeed few investments which 
yield so largo a lotum os 20 per cent. 

4. I recommend that this ohargo ho fixed at Rs. 20 
bilmukta in excess of whatever the 60 bighas of 
land may bo paying at tho revenue rates of the .village,. 
vis., Rs. 20 should bo added to the jama bf the village, 
and to the Khatuuni of the well owner, after 12 years 
from date at completion of the well. 
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II. — Nott ttpon the slafemenfe of Ferozejiore irrigation furntthei to the Irrigation Commission by Jiai Bahadiir ilava 

Das, dated the 10th October ISOl, 

, ' 4 

(Not printed.) 


.. 1.. Q, (The President,) — ^You ore Snpcrintondont of 
jtlic Bahawnlpur Stator — Yes. 

- 2. Q..How lone liaro you boon tlioro? — Two nnd n 
•half years. I was thcro before as well. 

3. Q. Yon linvo had a good doal of oxporionci of 
the Punjab? — ^Yos. 

4. Q, Hnvo you had pcRotially to doal with fnniino 
relief?— No. 

_ 0. Q. In your memorandum you mention co-opcrn- 
tivo canals. Whnt aro they? — Such as llio pooplo 
construct nnd niunago tliomsclTcs. 

C. Q, AVIiy do you say that they should bo dismissed 
from eonsidorntion 'J’ho circumstances for their con- 
struction svero particularly faraurable in Ferozepore, 
bub they ^vill noror bo mndo again. 

7. Q. They svoro constructed about 25 years ago? 
— ^Ycs. I saw m> ehnnco of nnything being done, so 
I held meetings nnd invited people to join. The 
Lieutenant-Governor cnnio ovor in the second rear 
of coiiitnirtion nnd determined to see things for him- 
self nnd the whole m.atter dropped, so I was in tho 
pO'tition of haring iinfini-shed ennnls on iny hands. 
However, 1 borroweil tho money, and tho thing was 
done. 

B. Q. The system could not ho generallv applied? 
— No. 

9. Q. Ilnvo you any faith in District Hoards being 
n,blo to work a canal? — In Ferozepor.^ they do. On 
the IGth of Jnnunry tho hendinen meet togeihor and 
pass tho accounts for tho previous year nnd ostimnto 
tho expenditure for the- future; this thev di.stribnto 
over their irrigatod lands by a rate which is now 
about Ihrco annas per aero. I don't think it can bo 
done again. 

10. Q. You arc clear that District Boards could 
not do it? — Yes. 

11. 0, You say in narngrnph 4 of your note — “My 
opinion is that tho (lays of inundation canals hnvo 
passed, ris’ers are being tapped to n degree which 
lowers tho value of these worlai by depriving them of 
the early nnd Into waters.” 'Will you kindly give 
somo details? — ^Wo reckon that wo also one foot of 
depth at tho beginning of flio floods nnd ‘one foot at 
tho end duo to the poronnial canals.' Our statistics 
show Hint wo lose tins. 

12. Q. You have got a system of gauges? — Yes, tho 
whole thing has to bo thoroughly worliM out. Tt is n 
very imnortant mutter. "Wo linvo gone ns far ns 
possiblo in mooting tho loss liy deepening nnd regrad- 
ing, 

13. Q. You say that n dam can arrest dome of tho 
floods foryoam? — ■'Wc believe that. 

(Colonol Grey then described from tho map n schejne 
they had on hand for a canal ^nbovc Ttnsul, but which 
was iiiipceriilile without n weir. Ho said there was 
room for eight to ten lakh-s of people.) 

1-1. Q. Is tho population thick? — The population of 
the Bnhnwnlpur Ptnte is only a littio over eight, lakhs. 
Tliero is room for ns many more. 

I.*;. Q. Is Ihoro room for n. colonisation schemoP — 
Yes, on a very largo scale. 

10. (>. "Would tho Durbar pay its slmro in tho weir? 
--Yes. I nm putting forward n achoiiio now. 

17. Q. You know no plnc.es whoro water could bo 
(tnrod ? — ^No. Tlioro is no place in Perozoporo or in 
any place I nm acquainted with. 

18. <?. Do you think people would ho eontontod, 
hnt'ing Started with cjinal irrigation, to mnko. uella 
to carry tho crops to maturity P— I hnvo alwaya re- 
gretted 'CO SCO the extent to whieh onnnl irrignV.ioii 
thrown wells out of uso ns on tho Jumna Cniinl.' Tho 
natural tendency is of course to rloso wells nnd take 
the much enaior flow. 

19. Q. Do yon think it prnotienhlo to compel tho 
people to lake to ’voll irrigation P— I think it miglit 
be done if tho canal water were ppvon to tho village 
for a limited area only. Tho aiirpltis water could 
thou lio used to extend irrigation on tho eniinls. 

'• 20. 0. Dues thnf mean that the field could he irri- 
gated partly by cnnnla and partly by wells? — With 
tho aid of canal, tho well’s irrigation of 20 acres 
would ho doubled ‘or trohlcd. According to my ex* 


pcrioiice, whonover wo give inundation canals, tho 
people, on finding tho canal water uncertain, sink 
woUs. During tho last two years applications liavo 
been put in far n littio ovor 11 Inkhs. In Dnliawal- 
pnr wo linyo already paid out Us. 8,84,000. They 
find ft prolitahlo to hnvo tho wolls, and I find this a 
roo.st s.'itisfnCcory investmont of money. 

21. Q. Are takavi advances given na in British 
territory ? — Yes, but free of interest, and tho period 
of recovery is 12 to 20 years. 

22. Q. From your previous cxpcrionco of districts 
under British rule, do you think takavi advances 
necessary P — Yes. 

23. Q. In Bnhawalpiir is tlioro a simplo way of 
getting tho monoy ?— Yes, tho administration wanted 
to hedge tho- system round with protective moasuics, 
but tho people would not take tho money till tlicHo 
wore relaxed. 

24. Q. You Imvo teen mischief done by too much 
precaution ? — Yes. 

25. Q, I suppose in Bahnwnlpur tho people aro 
looking with considcrahlo alarm on tho prorosnl for 
tho liower Bari Doab Onnnl? — Of course, tho pcoplo 
(|Uife tec that oven with this canol, if wo go't a' weir 
in the BuUoj, it will revolutionizo tho irrigation. 
(Witness described on the map svhoro tho weirs could 
be placed.) 

2C. Q. (j/r. TUgham .) — ^Wlint nro tlio facts in re- 
gard to tlio Balinivalpitr cannls running in tho rahi? 
— ^Wo have got four running now, which, I think, will 
nm up 'CO Obristmns. 

27. Q. Do they always mn up to Ohristmas P — ^Yos. 

28. Q. Do tho same canals run? — Not necessarily. 

29. Q. Aro thcro always sVmio canals running ? — 
hnvo never known when wo have not had ono or two, 

30. 0. In spite of tho fact that tho canals hnvo been 
silted up? — ^Ycs. "Working in quicksand is a special- 
ity of the people of Bnliawnlptir. 

31. Q. You menu to sny they clear tho sand away 
much lower than tho surfaco of water in tho river ? — 
Yes, two or three foot bclcw zero. 

32. p. But you can't get water nil ihrongh tho cold 
weather ; your ennnl is silted up P — ^Thoy tuni to and 
clear it out — hnvo boon doing this for a great num- 
ber of years. 

33. p. They get it cleared out before February or 
March P — ^Ycs. 

31. P. IFfth regard to wells, is it not nccc.ssnry to 
hnvo wells to ranturo rahi crops? — ^It is very ncccs- 
sniy. No mnii likes to put in robe without a well. 
Yon might say it is a sine gud non. 

35. P. If thoy flood tho land in August or Septom- 
ber, they require tho nssistnnco of tho well later on P 
— Yes, I think so. With roforcnco to a remark which 
felt from Mr. Mork, wo supply borers and baring 
tods to well-sinkers freo of expense; wo find it woll 
worth tho cost. 

30. p. (3fr. Ihhctson.) — Is tho assistance largely 
iiiacio 1 I.SO of P — Yes. 

37. P. {.Vr. irilson.)— Wliot does Goyorninent get 
from the dovolopmont of tho inundation cannls in 
Ferozoporo P— My information is rather stale. It 
was getting bomo years ago Ks. 07,000 n year. 

38. P. Owing to enlinncod rovonuoP — Yos — 'Water 
advantage rnto.’ 

39. p. Has Government advanced monoy or spent 
money in developing this system P — No. 

40. P, As Government gets more iiioronscd rovonno, 
would it not ho rcnsonnblo to expect it to improve 
tho cnualsP — No; a condition which 1 inndo for tho 
pcoiilo was that thoy should have 'the canals free for 
n cerlnin period only, vie., till expiration of tho 
soltlcment; this cnino to thirtcon years. 

41. 0, Do yon think that tho system by which tho 
peoplo thcinselvos iimiingo their cannls and _ maintain 
thorn con bo continued iiidofinitoly P — Yos, if yon can 
get tho won ; "if you could got another Maya Dns. 

42. P. If yon could not, do you consider that Gov- 
ernment nlimild continue tho miinagomont ru the 
present footing or charge n wntor-rnto P — I think 
tho pcoplo would prefer doing it nlono. Tho idea is 
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that Maya Das ahonld train n man. That wna my 
idea. He has a man in training in irhom' ho has 
great faith, I think it trould be rrorth trying. 

43. Q. If he docs not succeed ?— I think the people 
rrould prefer being left alone. 

44. Q. SappoEO Gaivemmcnt did charge irater- 

rates, rrhat rates shonld they charge f — ^I'he of 

maintenance lie. 0-11-0 per acre irrigated^ plv$ the 
present charge of 12 annas per aero rrater advantago 
rate. 1 would not put on more, os Government spent 
nothing on the work. 

45. Q. Yon said yon don't think a similar system 
of canals conid bo attempted anywhere else P — I don’t 
think it conid. 

40. Q. TVonld you cnconrago private ownen to 
make canals ttf their own elsewhere? — Yes. 1 don’t 
see any objection. 

47. Q. 'Would it bo better in fntnro to encourage 
private owners to make canals or for Govemmont to 
make them? — Sly view is that on innndation canals 
water is largely wasted- Tlio water should bo applied 
to the best purpose only. I am not in^favour of in- 
undation canals except $o far as an d3 inlerim ar- 
rangement. Proper scientific principles shonld bo 
intnodnecd. 

48. <?. Is thcro a largo area that can he irrigated 
fraB 2 tho voir vhieh yon propese.®— Speniiag ei 
Bahawalpur, a couple of falls would swply the water 
to the existing canals in the valley. Wo will have to 
feed those canals from the ‘dno single head. I bcliere 
also that a great mass of the water percolates back 
from iho irrigated land into the river. Some Hnei- 
neons say that it all comes hack. Anyway, I shomd 
imagine that this water percolating bock into the 
river will supply means for well cnltivaiion in the 
valleys. If yon haro water within 30 feet, it in 
as good as any man could wish. 

49. Q. If you feed an innndation canal from a pe- 
rennial canal, is there no danger? — don’t see that 
if yon drop the water by falls. 

50. Q. Bnt why should not tho valley canals con- 
tinue to work; thoro will always bo sniplus water in 
the river ?— Donbcless there is always that with a 
weir. A portion of tho supply will pasj on and can 
he utilised if they sink bods low enough. 

61. Q. If tho svater of tho Sutloj were taken out 
on tho loft bank, is there suificient land commanJablo 
to utilize it ail ? — think there is in two-thirds of 
the Bahawalnur State territories where it is level as 
a billiard table except for occasional sand-hills. 

52. Q. That would ho oommanded by a canal ? — 
Yes. 

63. 0. If these weirs wore made, Bnhawalpur 
wonid bo prepored to pay a portion of tbo wA ? — 
As represented by mo, yes, I tiiink, too, tho Nawnb 
is fully persuaded of the benefit that would bo de- 
rived. 

64. Q, Is thcro a suiliciont sum likely to bccomo 
availahlo to spend on largo weirs of this description? 
— I think wo could liavo 40 Inkhs of rapees ready in 
eight years’ time. Tho question won’t ariso before 
then, 

66. Q. Where would tho colonists como^ from?— They 
would p'cur in from Perozepore and Patiala. 

6G. Q. You Imvo already British subject there? — 
Yes, as far as this canal extends, it is entirely popu- 
I.stcd by Perozeporo Jnta, I got them in 1871-73. 
They settled on the condition that this canal^ would 
bo made. Tho land is now pretty well irrigated. 
TJicy iril] not ordinarily settle m tho valley. In re- 
cent years immigration has been chocked by the late 
Nawab’s sporting proclivities; a .lat does not enro 
about being dragged out for threo or fonr days for 
driving game, 

67. Q. And, generally speaking, thoro is no difficulty 
in attracting men from British territory ? — ^No diffi. 
cnity. 

68. Q. I understand you advanced nbont iiiao 
lakhs of rupees 1a1;avi ? — Wo advanced Bs. 8,84,SG9, 
which have been given ont without interest. All this 
has been done in the last two years, 1900-01. 

69. Q. In time, according to your plan, no loss 
will ho incurred as regards payment?— I don t mo 
how loss can bo incurred if tlie well is made._ The 
money is advanced by degrees, Tho money is put 
into tho soil, and thcro is the man’s holding. 

CO. Q. You advance tho money without interest 
ehieSf ofrrttff to projadico ogaioj/t interest?— Ye^ for 
no other re.sson. 


61. Q. You mode a calcnlation ns to what loss 
would ho incurred by tho^ State tbrangh not 
taking interest?- My calculation is^attached to my 
memorandum. I _mtu:e out that tho State gains 20 
per cent, even without taking interest. 

62. Q. And the State gets, on tho expiry of tho 
period of exemption, twenty mpees , a year? — An 
average of twen^ rapees a year. 

63. Q. In tho cose of boring tools, arc they only 
used in finding tbe stratum of water or do they ossin 
in tbe actual excavation of tbo well ? — No. They only 
have a diameter of two to three inches. They are 
screwed in, ond if they bring up bitter water or meet 
hdn (bard pan), tbo place is abandoned. 

64. Q. Tbo hdn yon speak nbont in yonr memoran- 
dum is often six or eight feet thick. Is it over broken 
through to see what is below ? — 1 don’t know. I see 
ttcoros of wells abandoned. 

ба. Q. Bnt would not this Ada bo an excellent found- 
ation for tbo well ? — No. It is too near the farfaoe. 

бб. Q. My idea is to break tbrangh tho Adn; would 
it not be a great assistance; is it not worth tiying? 
Would it not give sufficient water from below? — I 
daresay. Hecnan at great cost and immonso difficulty 
broke through two or three to got pure water. Wifh- 
out that wo were plagued with Bcnrry 'owing to the 
salts in tbe shallow webs. 

67. Q. (Mr. Jhbetion.) — Wliy do yon think District 
Board will not manago canals? — ’^o composition of 
tbo Board. Tho Board that manages tbe conals abonld 
be composed of men who are vitally conoemod. 

68. Q. Yon have no hopo of management by Dis- 
trict Boards? — ^No. 

69. Q. One resnlt of a canal being taken over by 
Government would bo that the co-operative laboui 
system wonid bo abandoned and a rate would be 
charged to cover the dost. That would bo veiy nn- 
acocptablc to tho people ?-^Ne, 1 am not sure that it 
wonid. I think they would prefer to pay the mine 
in Ferozopore, bnt whether it would finally suit Ibom, 
I don’t know. At present any one who docs not wish 
to work pays the vatno of the cubic contents of his 
share of ele.'iranco, ond a contractor is always willing 
to take it over. 

70. Q, It would be a disadvantage on tbo whole to 
give up Statute labour?— Yes, I think so. 

71. Q. You aro very strong on tho point that canal 
irrigation shonld supplement well irrigation and not 
supersede it?— Yes. It is tho well that supplements 
the canal; the mhi cannot bo trusted to tho canal. 

72. Q. Aro you referring to inundation canals 
only? — Yes, I am not contemplating the great canals 
that take off from tho foot of the Himalaya 

73. Q. You aro referring to wells Of which the 
depth of water would not bo varinhlo?— Yosj bnt all 
canal-fed wells sink slightly when tho canal n dry, 

74. Q. You don’t wish it to bo applied to tho Sir- 
hind and Jumna Canals?- Hardly that; I think tho 
rc^riction of c-anal water and tho use of wclb to 
snpplcinciit canal irrigation is umTorsidly desirable, 
though on perennial canals tho rabi is not actually 
dependent upon wells, ' 

76. Q. Yon do wish' to include tho We'a'tem Jumna 
Canal?— I include tho whole. 

76. Q. With reference to what you say in paragraph 
5 about well irrigation boing supplemented— take the 
caso of n canal of which iho flow is continuous. As 
has just been pointed out, in order to avoid the canal 
superseding wells, yon would have two distinct areas — 
a c,anal area and a well area? — ^No: that hos been 
pointed tfnt, bnt I do not agree — 1 think it perfectly 
possible to limit tho number of canal waterings and 
leave wcUs 'to do tho rest. 

77. Q. Is it not a fact that on the introduction of 
a canal tho wjiole agricultural economy change?— for 
instance, big cattle aro required to work wells. Would 
not that create a difficulty?— Yes; as regards tho foot, 
not os regards the difficulty. Tho canal necessarily 
itself roisw water level' and renders tho well cosier 
to work. 

78. Q. Yon don’t think that dillicnlty will arise P— 
No. 

79. Q. Though yon think tho days of inundation 
irrigations are passed, you would still utiliw floi« 
TTator by itiundation canttlsr— Cortini«yy till it copia 
bo hotter utilized by scientific canals from weirs. 
In the construction of inundation canals tho money 
is Joss sraJJ iipjdiod, it jb bettor used up on arrange- 
ments which will give two bnndrcfl acres to tbe cnsec. 
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' 60. Q. You proposa to tako away tho whole supply 
of tho Sutlej at tho beginning ond end of tho season 
. and iitilizo it higher iipP— Yos. Of conisc, that is 
bolow Fosiilka. 

.81. Q. How about tho people in the ralloyP No 
money can componsnto them for tho lossP — Wo hnTo 
talked that over in Bahawnlpnr, and agree that thc;^ 
will bo perfectly 'ComponBated by being given siiih- 
cient land on this now canal and moii^ to build, 
while at tho snmo .time, feeding tho osistiiig valley 
oannls ns far ns possible. ’ 

82. 0. You would movo them up P — Yos. Of course, 
it would bo n complete revolution. 

83. Q. Hnvo you boon able to mnko improvenionts 
m the iaTiavi procedure P — I think I hnvo suecoodod in 
making considerable improvements in Balmwnlpnr. 
SVo wnnt no inquiry by tho Revenue oITicinlB. 


81. Q. How do you manage to dispense with tho 
Patwari nnd'KanungoP — Wo tnko tho particulars of 
tho man’s holding out of tho settlement dlo and ao- 
copt the lost entry recorded in the annual papers. 
I had great difficulty in obtaining this exemption, 
but I proved tho advantage to tho Durbar on the ovi- 
deneo^ of tho men who paid largo proportions of 
takavi grants to tho Tahsil officials, and the Durbar 
agreed to accept extradrs 'df tho rovenuo records, 
and that tho money should bo paid on tho spot by 
tho Kardais themselves. 

85. Q. A 'suggestion has been made that Oovem- 
incnt should niako wells in private lands. Do you 
think tho schomo would workP — I cannot imagine It. 
If a man wanted the improvement, he would mako it 
himself if iakavi wero rendered cacy. I don’t tliink' 
ho would c.iro about a State oncumbranco on his 
land. The land would not bo his own any more. 


21fn. R. SncGs, Director of Land Records, Punjab. 

(Lahore, SOtk Oefober 1901.) 

STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900. 



% 

NUMBEn OF WEt.Et IK USE. j 

Area of crops 
matured by 

Att:raoc area of crops 

HATUBED FEB WELL IK 

' DiSTniCT i-MD TEAS. 

raV;a, 
oolnmii 16 of 
Statement III.' 

Tarlirfrif, 
eolnnm 17 of 
Statement III. 

Total. 

irrigation, 
column 7 rf 
Statement 
Tin. 

Normal 

year 

1891-92. 

Famine 

year 

1599-1900. 


IffO-SO .... 

6C1 

149 

813 

2,860 




lfOO-91 .... 

629 

90 

719 

3,020 

«»• 

ee* 


l£01-92 .... 

586 

41 

630 

1,065 

3 

... 


1E92 03 .... 

561 

SI 

502 

1,07.1 

... 

... 

, 

lE93-9i .... 

519 

23 

576 

1,306 


... 

llis>ar . • 

1691-95 .... 

517 

35 

552 

1,298 

... 


1895-95 .... 

613 

117 

730 

5,108 

... 

.»* 


1896-97 

f23 

359 

1,162 

9,105 

... 

... 


1897-98 .... 

f26 

211 

1,067 

3,402 

.. 

i.i 

■ 

1898-99 .... 

817 

352 

1,109 

7,160 

... 

... 


1899-1900 

993 

431 

1,427 

8,080 

... 

6 


Increase or decrease as 
eotnpareil with 1889-90. 

* 329 

4 285 

+ 614 

+ 6,120 

... 


• 

/18S9-90 .... 

1,702 

. 4«2 

2,161 

21,834 

... 

... 


1890-91 .... 

1.811 

MO 

2,383 

26,438 

• »* 

««• 


lf:91-9a .... 

1.831 

510 

2,3M 

21,673 

11 

... 


1892-93 .... 

2,010 

75 

2,115 

19,672 

... 



lS93-9i . . 

2.0SJ 

S58 

2,410 

18,267 

.*• 

... 


1891-95 . . • < 

2,130 

4IC 

2,516 

14,593 

.*• 

..a 

RoWak . • •{ 

lS05*dG i • ■ • 

2,177 

SSI 

2,723 

23,007 

... 

... 

1BW'07 • » • • 

e.J2l 

2,644 

5,165 

35,435 

*|t 

l.S 


1897-93 .... 

2,555 

775 

3,330 

21,713 

... 



1898-99 .... 

2,626 

2,001 

4,627 

30,376 

... 

••9 


1899-1000 

2,770 

3,597 

6,367 

31,030 

... 

5 

■ 

Increase or dcetcaso as 
oomparod with 1859-90. 

+ 1,068 

+ 3,135 

+ 4,203 

+ 0,196 

... 

... 


1889*80 ■ , • • « 

7,080 

2,188 

10,108 

78.731 


... 


1890-91 .... 

8,037 

• 2.293 

10,330 

87,301 


• »» 


1891-92 .... 

8,185 

2,212 

10,917 

82,695 

8 

... 


1892-93 .... 

5,270 

2,230 

7,500 

74,280 


ee. 


1693-91 • • • • 

8,216 

2,118 

10,331 

77,468 

... 

... 

Qargaon . • • ‘ 

1891-95 .... 

8,211 

1,889 

10,180 

60,270 

t*. 

eel 

1805-96 . . . • 

8,891 

8,018 

11,439 

83,211 

... 

lie 


1890-07 .... 

8,555 

9,510 

13,071 

105,019 

• *. 

«ec 


1807*98 f « • • 

8,636 

2,675 

11,311 

83,103 

(*• 

ee* 


1898-09 .... 

8,782 

4,013 

12,821 

101,531 

.•« 

... 


1890-1000 

9,189 

7,018 

17,107 

113,010 

... 

7 

r 

Inorcaso or dooroaso as 

1 ovinparcd with 1889-90. 

+ 1,209 

+ 5,780 

4 6,039 

+ 31,285 

... 

e.f 


Vol. ivi^ 


Colonel 

L.J-.H. 

Grey. 


Mr. R. 
Ryken. 















Mr. S. 
Syhei. 
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STATEMENT 


INDIAN IRRIGATION COMMISSION: 


I. Showing of crops matured per well from 



T — 

- - * 



. 



NdAIEER OV WEtlS 

IN USE. 

Area of crops 

Atebaqe area of CRors 

District and tear. ^ 

— 



metered by 

MATDItRD pj;e VTELI. IN 

PaVtn, 
colntnn 16 of 

1 Kfifhfhff, 
i Aolsran 17 nf 

ToUl. 

irrigation, 
colamn 7 of 

4 

Ncmal 

Famine 


statement lII.jStntcmont II 

Statement 

HI. 

year 

1891-92. 

jear 

1S90 WOO. 


IWO-SO . 

6.487 

640 

7,327 

75,910 




IE9M1 . 

6,563 

813 

7,376 

77,115 




1E91-92 . 

8,039 

619 

8,658 

61,969 

7 



1892-03 . 

3,498 

492 

5,000 

51,062 




1893-91 . 

^218 

523 

6,771 

53,877 




1891-93 . 

8,252 

462 

8,n4 

19,031 




' 1895-98 . 

8.391 

639 

9,030 

69,391 




1898-97 . 

8,601 

1,702 

10,506 

110,287 




1897-98 . 

8,935 

877 

0,832 

80,425 




1898-99 . 

9,213 

1,031 

10,217 

107.071 

•«e 



1899-19:0 

9.516 

3,235 ■» 

12,761 

12U57 


10 


Ineiciisa or dcoroase- 
compaiod wiili 1889 ! 

+ 3.030 

1 2,395 

-I 5,151 

+ 45.317 

... 



1689-90 . 

7.916 

439 

8,855 

108,933 

•i. 



1890-91 . . . 

7,827 

853 

S.1M . 

90.786 

*•« 



1891-92 . 

8,601 

365 

8^969 

85,080 

9 



1892-93 . 

7,411 

107 

7,603 

74,411 

s«* 



1893-91 . 

9.259 

151 

9,413 

74,728 



RarulI , . . 

1891-93 . 

9,372 

146 

9,518 

26.515 ‘ 

••• 


II)9£-9G « , « 

9,518 

210 

9,728 

93,808 

••• 



1696-97 . 

9,922 

400 

10.322 

133,579 

»«. 



1897-98 . 

10,003 

281 

10,284 

104,453 


• M 


1893-99 , 

10,211 

317 

10,561 

•125,129 

#.» 



1899-1900 . . 

10,773 

784 

11,559 

158,662 


14 


Inoieaso or decrease 
compared with 18S9-! 

. + 2.859 

T 315 

-8 3,201 

+ 49.721 

Ml 

Ml 


/ 1880-90 . 

2,101 

j 2.405 

4,506 

• 26,976 




1890-91 . 

2,021 

! 2,072 

4,096 

■ 20,607 




1891-92 . 

2,143 

1,611 

S»787 

• 21,446 

6 



1892-93 . 

2,228 

1,507 

3,735 

- 16,568 




1893^1 . , . 

2,304 

1,532 

3,836 . 

10,214 



UmbalU . . ^ 

1891-93 . 

1895-96 . 

^374 

2,413 

],3S3 

2.107 

3,757 

4,550 . 

7,431 

1 

• 19,036 

... 

... 


1896-97 . , 

2,726 

4,967 

7,603 

• 40,255. 




1897-98 . 

2,745 

2,611 

5^389 - 

• 25,626 


... 


1893-99 . , , . 

2,781 

2,417 

5,201 > 

28,107 




1899-1900 

3 , 2:9 

13,699 

16,928 • 

61,489 


4 


^crcaso or dccreaso oa 
compared with 1889'1K). 

- 1 - 1,128 

+ 11,291 

<-12,423 

+ 34,513 

... 



1869-90 .... 

••• 

41 

44 • 

17 




1890- 91 .... 

1891- 92 , 

... 

35 

35 

• 26 

23 

... 

••« 



• M 

«•» 


... 

1 

■ 

1892-93 .... 






\ 


189894 .... 


••• 


’ 




169t9S .... 







Rangta , . . / 

1895-96 » . . . 

4 

44 

48 


•II 

• •• 


1895-97 .... 

4 

49 

53 


••• 

■I. 


1897-98 .... 

4 

51 

55 - 





1893-99 .... 

4 

61 

55 - 

.«• ' 




1899-1900 . . . 

iiorease or doerease as 

4 

-<-4 

78 • 

-1-34 

82 

-(■38 

-17 




compared with 1889-90. 


IM 



SELCCTEn KVlUBNOIi;. 
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STATEMENT I.—Sliowing nixmber of wells and the average area 

1889-90 to 1899.1900 — con^'nitctl 


of crops matured per well from ji/r. B. 

I Sykrs^ 


- 

KOMBBR of TTEt.LS IN USE. 

. 

Area of orops 
matnrofl hy 
well 

irrigniion, 
cnlnmn 7 « f 
Statement 
VIU, 

AVERAOE area of OROl’S 
IIATUBED FER WEC.1, IK 

District and trsi!. 

Palkal 
colamn Ifi of 
Statomont III. 

Kaehthn, 
eolnmn 17 at 
Statement IIT. 

Total. 

Normal 

year 

1891-02. 

Famine 

year 

1809 1900. 


/I8SO-00 .... 

3,823 

7^60 

10,988 

41,879 


... 


1630-01 .... 

3,882 

6,733 

10,39.5 

3.5,806 


... 


1601-93 .... 

3,877 

7,363 

11,210 

37,317 

3 



1602-1O .... 

4,01.5 

6,603 

10,818 

22,003 

*«• 

... 


non-oi .... 

4,116 

5,100 

9,306 

22,182 

... 

•I. 

/ 

1601-93 .... 

4,776 

5,472 

10,218 

M,106 

... 

... 

1605-93 .... 

4,919 

6,433 

11,352 

39,117 

... 

... 


169G-97 .... 

T>/>TT 1 

0,991 

1.5,068 

50,767 

... 

... 


1607-98 .... 

r.S37 

8,078 

13,315 

41,860 


... 


1F9S-09 .... 

.5,102 

f>.m 

13,495 

41,9’5 

... 

... 


1603-1900 

C/Ol 

IMIJ 

21,10.5 

83,427 




In<!rp.i‘(' cr tlrCTfs'o ns 
O'ljiilMTO'l with 16‘9 00. 

+ 2,(f..1 

1 .«,052 

-♦ 10,115 

t -11,718 

... 

... 


/lf69-00 . . , , 

22,71.5 

627 

23, .312 

.561,237 

... 

... 


lfOO-01 .... 

•£i,m 

715 

25.678 

316.971 

... 

... 


1601-90 .... 

25.765 

575 

21,383 

315, COl 

14 

... 


1690-03 .... 

21,511 

612 

25,1.55 

52S,8:.S 

M* 

M. 


1603-01 .... 

21,703 

512 

25,215 

326,171 




1631-03 .... 

21.!'i:i 

4.'!3 

2.5.316 

2S‘.'.S26 

— 

•« 

• •( 

160.'i-0fi .... 

25,107 

472 

2.%579 

375,009 

... 

... 


1606 07 . 

25.167 

6(9 

26,176 

007,221 

... 

... 


1607-99 .... 

26,010 

571 

26,551 

392.3R7 


... 


1696 93 .... 

25.!5;/( 

tfO 

26,930 

:’6«,31G 

M 

iM 


1690-1003 

28,607 

1,119 

2VH6 

410,626 


IS 


Tncrfti'i' Of «1oer(>.i»» is« 
cumiarcil with 16>0'9fi. 

-6 4,162 

-6 702 

•6 4,974 

♦ 48,389 

*•( 

... 

1 


|'16«090 .... 

6268 

K-S 

6, “11 

186,81.5 

... 

! *'* 


1630-91 .... 

6.413 

517 

S,095 

162.1.5S 

• *. 

... 


1691.03 .... 

6.539 

470 

9,0(i0 

181,885 

16 



169J-93 .... 

6,033 

40S 

9.136 

10,120 

... 

... 


169.1-91 .... 

9,('J« 

4‘-7 

9,; 15 

1.56.2.51 




IROI-O.'i .... 

0.138 

465 

9.651 

100,281 

... 

... 

1605-lW .... 

l',2‘il 

.515 

9.716 

165.8:.l 

... 

•«. 


169fi-07 .... 

0.2'-'r. 

KtS 

9.8.11 

I8.5.5I2 

.*■ 



1607-03 .... 

0,.'509 

517 

9,018 

171,415 

... 



169^99 .... 

0.872 

(97 

iiv.m:;i 


' 



16t-9-l{l.'0 

0.921 

1..V4; 

11.-180 

200,273 

1 

17 


Inprrafo or ilp<Tr.\*p nn 
. ' c<'uip.Trcd wltii Ih'-O-Of'. 

-6 l.O-’O 

-6 9.‘i3 

4 2,819 

» 5:t.82.'« 

*** ■ 

M. 


nipoo-) . . . . 

.5.275 

fOR 

5.913 

110,563 

1 

1 .M 



169001 .... 

.5,8-51 

570 

6,2i)l 

123,111 

, ««• 

... 


1691-03 .... 

.5,6V.'i 

577 

6,472 

130,051 

20 

• •• 


169210 .... 

.5.051 

VC. 

6,151 

F-VOS 




1693-91 .... 

8, 313 

4<W 

6,710 

97,181 

! 

1 

1 

* • 

1691-93 .... 

M.5'2 

257 

1 

S,7lC 

95,220 

«•* 

1 

1F9.V00 .... 

0,053 

368 

7.089 

139,059 

1 

1 

1 ... 


169(5-97 . 

7,118 

l-iT 

V,6'>5 

152,792 

! 

1 - 


16;i7*OS .... 

7,110 

67*» 

8,091 

118,906 

... 

i - 


1696-99 .... 

7,«5I 

1 . 697 

8,32-1 

149,571 

• ... 

1 

1 

1 


1699-lOfiO 

ti,orw 

1 1,252 

0,316 

If8..5T0 

1 ... 

20 

' 

Inorca-'o or iloprcn'ii mi 
oaini>.TTOil vrilh 1669 00. 

1 4 2,7111 

-6 r--4 

+ 3,37.5 

+ Ti|097 

1 

1 ... 

1 

i •" 


llci’liiari’nr 


Julinnilat 




I'crozcjHiro 


Vd. IV. 


0 2 




INDIAN IRRIGATION GOM MISSION: 
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STATEMENT I,— Showing nnmber of wells and the average area of crops matured per well from 

1889-90 to 1899*1900 9 



Nomber or WEILS i« osr. i 

t ...11 

Avnr.aar. mira. or cnors 

MATURES PER WELL W 

District ars tcae. 

' 

Paltn, 
eolnmn 16 of 
Statement IlLji 

Kaehrha, 
culnmn l7 of 
Statement llL 

1 

Totnl. 

irriipition, 
ccinmn 7 of 
Statement 

VI 11. 

Normal 
• year 
101-92. 

Famina 

year 

160-1900. 


1880^0 a ■ • « 

IS.^ 

4.925 

20;a76 

120,387 


A 


1E90-91 .... 

1^161 

4,783 

194111 

121,226 


«aa 


1891-02 .... 

17,800 

4,661 

32,461 

105,314 

5 

•as 


1802-D3 .... 

18,288 

4,723 

23,011 

101,013 


•as 


1893-91 

18,498 

4,496 

22,991 

102,015 

sa« 

•as 


I891-9ri .... 

18,610 

3,911 

22,554 

110,533 

4*t 

ni 

Mcoltsn • • ( 

1£05-9G . • • • 

18,833 

SjKIl 

22,751 

130.731 

a.n 

•as 


1E9S-97 .... 

19,210 

3,772 

22,982 

138,678 

••• 

... 


1897*93 a . * • 

10.470 

3,879 

23,319 

107,920 

M 

... 


1898^ .... 

19.721 

3.670 

23.591 


... 

s*a 


1899-1900 

10,950 

4,101 

2 (,U 1 

I 8 I 4 I 6 I 

CR 

S 


Inatcaso or dceicaso ns 
oompsTod with 1889-90. 

+ 4,599 

-731 

+ 3,868 

+ 60,971 

••s 

«.a 


^1889-00 .... 

13,133 

229 

13,662 

272,003 

... 

... 


lEDO-01 .... 

13,677 

175 

13,852 

2004157 

■4« 

... 


1891-92 .... 

14,731 

106 

14,687 

271,559 

18 

... * 


1892 01 .... 

15,550 

180 

15.7.<9 

282,638 

••• 

»*a 


1893-91 .... 

1!!^10 

131 

154)53 

287,410 

• M 

... 


ISO'lr'dj • * * * 

15.922 

107 

16,029 

266.681 

*»* 

*** 

Ihnne • ' \ 

f ■ « • 

154)12 

191 


266,591 

«s» 

... 


1898-97 .... 

15.0W 

23S 

16,223 

256,021 

MS 

»•» 


1807-98 .... 

15,071 

372 

16,313 

269,816 

sst 

•a. 


189899 .... 

16,115 

281 

16,3»9 

2)2,519 

SBS • 

aaa 


1899-1900 

16,235 

452 

16,637 

195,553 

sat 

12 


Increase! or elocrcafo ns 
compared with 1880-90. 

+ 2,503 


5,025 

-77,450 

sts 

ati 


1889-90 .... 

8,777 

1.481 

10,'07 

170,619 

sat 

• a* 


1890-91 .... 

9.212 

1,063 

10,395 

209,709 

aaa 

aaa 


1891-92 .... 

10,056 

1,211 

1I4!97 

1C94M2 

IS 

vaa 


1892-93 .... 

0^01 

1,221 

10,512 

162.117 

at* 

... 


1893-91 . 

• 10^55 

057 

11,212 

163,018 

... 

Ma 


1891-95 .... 

10.433 

078 

11,416 

140,585 

sat 

aai 

tlontgomeiT . 

189S-0G .... 

10,379 

1,170 

11,519- 

179,673 


aaa 


1896-97 . 

10.688 

14156 

12,211 

iro,i 66 


Ma 


1897-98 .... 

10,652 

1,618 

12,110 

161,070 

■la ^ 

aa. 


l&9^99 .... 

11,140 

1,401 

12,511 

213,383 

SM 

a*. 


1699-1900 

11,156 

1,502 

12,656 

177,533 

• kt 

14 


Incicaoo cr decrease as 
compared with 1189-90 

■►2373 

82 

•r 2,161 

-a266 

... 

... 


p889-90 . . . . 

12,686 

2,080 

14,766 

314,*44 

as* 

... 


1890-91 . . . . 

12,613 

1,738 

14, .681 

8274396 

... 

.. 


1691-92 . . . . 

iai83 

2 ,U 0 

15,323 

379,666 

18 

... 


1892-03 . . . . 

13,338 

2,010 

15,378 

291,170 

... 

ata 


1803-91 . . . . 

13,290 

2,268 

15,558 

264,152 

1 st 

a.a 


1891-95 . , . . 

13,!D0 

», 01 O 

15,136 

276,617 

aaa 

«»a 

Dahrit . 

\ 1895 96 . . , . 

13,716 

1,800 

IS,ii;i 6 

262,708 

... 


• 

1896-97 . . . . 

14,011 

aii3 

16,151 

272,533 


«.« 


1E97-9S . . . . 

1A1S2 

2,868 

16,450 


... 

•a. 


1898-99 . . . . 

14,447 

2,532 

16,979 

206,236 

... 

Ma 


1699-1900 

14,937 

2 ,M 1 

17,278 

271,707 

... 

16 


Increase or decrease as 
' enmpand with 1889-90. 

+ aan 

■1261 

•I- 2,512 

42,637 


... 
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STATBMJBNT I. — Showing number of wells and the average area of crons matured ner well from - 

1889*90 to 1899*1900 — continued. 


^ , t 



NcUDF.R op WBt.t.S IM TJBR. 

Area of crops 
matured by 
well 

irrigation, 
oolomn 7 of 
Statement 
VIII, 

Avehaoe abca of crops 

MATtTRED F£R WELIa 1R 

1 

District ana tear. 



Total. 

Normal 

year 

1891-02. 

Famino 

year 

1899.JOOO. 



/18S0-M .... 

10,112 


10,527 

289,206 

••• 


' 


1690-01 .... 

10,225 


. 10,835 

255,742 

... 

••• 



iR)i-oa .... 

10,467 

«! 

10,008 

266,382 

21 

... 



1E02-93 .... 

10,553 

351 


101,851 

• M 


' 


1693 01 .. .. 

10,627 

370 

10.007 






1691-95 .... 

10,190 

382 

10,.572 


.** 

... 

AmriL'iivr 

. - < 

1605 OS . . . . 

10,952 

308 

11..3.50 

266,4.75 

• •• 

... 



1606-07 . • . • . 

11,118 

4-35 

11,553 

292,680 

... 

•• 



1697-9S . • . 

11,267 

418 

11,685 

276,173 

• •• 

... 



1638-99 .... 

11.S07 

391 

11,601 

277,368 

... 

... 



1609-1900 

11,731 

413 

12,141 

308,111 

... 

25 



Incro.vfi or dcctcaco ns 
eoinp.-irc(I ivilli 1869 00. 

* 1,619 

— 2 

-1- 1,617 

-f 18,005 





/ 1869-00 .... 

.5,-117 

3^29 

8,616 

139,912 

... 

•i. 



1693-91 .... 

5.-117 

2.650 

6,297 

113,237 

... 




1691-92 .... 

5,556 

3,028 

8,681 

128.637 

15 

... 



1692-93 .... 

.5,169 

3,077 

8,566 

77528 


... 



1693-9-1 .... 

S,.599 

2,856 

8,157 

86, .799 

... 

*** 



1631-95 . 

5,627 

2,661 

8^91 

59,716 

..I 

* 

... 

Qardnipoto 

• i 

1695-96 .... 

5,701 

2.715 

8,419 

120,-172 

... 

ft. 



1696-97 .... 

5,668 

.3,.378 

0,216 

141,435 

.*• 

... 



liP0f*0S « ■ • ■ 

5,917 

3,333 

0.260 

136,703 

• *> 

... 



169.e-0.1 .... 

6,151 

3,617 

0,698 

121,590 

».* 

• *. 



1699-1900 

6,922 


10.926 

168560 

• *» 

15 



Inrrc.isa or ilccroaso as 
aomparcil ivilli 1860-90. 

+ 1,.50S 

•1 775 

* 2,260 

* 28,668 

... 

... 



'1689-00 .... 

19,-110 

2,0M 

21,-138 

501,471. 


... 



1S90-01 .... 

10,315 

1,013 

21591 

423,173 

... 




1691-92 .... 

20^65 

1,0CT 

22,215 


31 

... 



1692-03 .... 

21,633 

1,790 

22425 

41-1,125 

.. 

... 



1693-91 .... 

20,653 

1,623 

22,076 

381,311 


... 



16.1-1-95 .... 

20.6.56 

1,536 

22,4?»2 

356573 


... 

SiaUsot ■ 

. 

.... 

20,915 

i^'ao 

22,165 

431,033 

... 

... 



1699-97 .... 

2I,.313 

1,621 

22,011 

478,661 


... 



1697-O.S .... 

21.803 

1,657 

23,160 

51B,R9.7 

*«■ 

... 



1693-09 .... 

22,213 

1,836 

21,010 

459,001 

... 

i*. 



1699-1900' 

23,133 

1^173 

25,106 

•17.MS7 

.*• 

19 



Increase or floerraso m 
oompared with 1689-90. 

+ 3,723 

-55 

-< 3,668 

+ 29531 

... ’ 

... 



MES9-90 .... 

6.610 

.562 

0,202 

211,631 





lfirO-91 .... 

6,175 

951 

B,F2G 

158.156 

• 1. 

... 

' 


1691-92 .... 

6,697 

309 

9,006 

182,327 

20 

... 



1892-03 .... 

6,7.35 

250 

0,015 

209,117 

... 

... 



1693-91 .... 

6,710 

211 

6,060 

173,786 

... 




1691-95 .... 

8,760 

338 

0,03S 

17.7,207 

... 

... 

Gnjtnt 

• 

169.5-96 .... 

8,763 

■ 521 

0507 

162.120 

tts 




1696-07 .... 

9,007 

506 

9,51.3 

181,128 

... 

... 



1697-98 .... 

0,167 


9,706 

208,312 

• •* 

... 



1608-99 .... 

0,297 

617 

9,014 

189,469 

... 

... 



1699-1900 

9,897 

1,083 


193,490 


16 


*■ 

Tnereaso or (Icorcaso lui 
compared vriUi 1689-90. 

-6 1,257 

-1-520 


- 18,311 

M. 

... 


ttT. Jt, 

Syfict. 























INDIAN IRRIGATION COMMISSION: 


. STA^ENT I.-S]iowing number of wells and the average area of crous m + 

— 1889-90 to 1800.1 Qon 


Ooinnwftla 


Shahpnr 


Jliclam 


DlSTElCT AND tSAB. 


IlSSO-SO . 


1 1893-01 . . . ; 

/ 1891-95 . . . . 

' 1895 - 0(5 . . . . 

1896-97 . . . . 

1807-08 , ' . 

189899 .... 
1899-1900 

Incrcaso or dccteaso aa 
ojmparod with 18M 00. 

/1SS9-90 .... 

1 1890-01 . 


189899 .... 

1899-1900 . . I 

InonKiso or clcorcnao as ! 
oomparod with 1889-90. 


1897-98 


1889 : 90 tol 899 -r 900 - 3 ff 

NnUBEB OB WELLS IN DS*. 

. Palka, KarKi-1,1, * 
colnmn 10 of colnnm 17'of f Total 

etatomoat III. StatoSont ni. 


13,149 

12,137 

13,239 

1331 

12,218 

12,226 

19,218 

12,286 

12,883 

12,-17S 


361 j 


per well from 


I well ' JIA TOBBd pee well in 
irrigation, TI ~ I ~ ■ 

I colanm7of Nonnal j Famine 

Statoinoat v joar , . 

VIII. j Ifel-os. I ig^®”floo. 


287.621 
— 109,116 

171,169 
166,679 
160.848 
173,086 
174,430 
172,817 
165,209 
158,417 
177,720 
160,512 
145,819 
- 25,310 


I 

22 I 


Rawalpindi 


( 1893-1900 

Iiicr(!aE0 or dcorcoso ns 
oompared with 1889-90. 

71889-90 . . - . j 

1890-91 ... 

1891-92 .... 

lSt-2-93 .... 

1893-94 . 


1696-07 . . . . 

1897-98 . . . . 

160 S 4»9 .... 
1899-1000 

IncroasD or doorcase as 
oompared with IES9-90. 


— 1,5C0 

30,066 
37,606 
39,371 
40,634 
30,687 
39,411 
39,860 
A06S 
46,094 
44,684 
45.043 
+ 6,177 


SEI.EOTED EVIDENCE. 
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STATEMENT 1.— Showings ntiiaber of wells and the average area of crops matured per well from 

1889*90 to 1899-1900 — contiwied. 



Ndiibbb of wedt-b in dsb. 

' k 

Area of crops 
matnrod by 
well 

irrigatiun, 
cuinmn 7 i>f 
Statement 
Vlll. 

jAVERAOB ABBA OF CBOPB 
MATURED FEB WELL IN 

DlSTBIOr AND TBAn, 

Pal-kn, 
colnmn 16 of 
Statement III. 

Knrhfha, 
column 17 of 
Statomonl III 

1 

I Total. 

Nirmnl 

year 

l8bl-92. 

1 

romino 

yoar 

189J-1900. 

' 

/ISSO-SS . . . , 

219 

45 

261 

1,256 

••• 

••• 

.. 

ieoo-01 . . . . 

220 

61 

281 

1,121 

... 

... 


1891-92 . . 

218 

52 

270 

1,181 

4 

... 


1892-93 . . . . 

214 

66 

2S0 

im7 


... 


1893-91 . . . . 

202 

65 

207 

1,268 

... 

... 


1891-85 . . . . 

217 

61 

231 

1,325 


•• 

Ilnzira • • ‘ • 

1S9S-9G . . . . 

219 

70 

2SD 

1,308 

... 

... 


1896-97 . . . . 

onr 

72 

197 

1,589 

... 

1 


1897-93 . 

232 

70 

302 

1,599 

••1 

... 


1893-99 .... 

238 

77 

315 

1,558 

... 

... 


1899-1900 

z'a 

78 

330 

1,670 

... 

5 


Inotcaxe or (1 cctg.ipo na 
oumpared with 1689-90. 

-8 33 

■8 33 

+ 66 

■8 414 

.*• 

... 


'l6S9-90 .... 

4,8.';l 

5,179 

10,030 

82,595 


... 


1890-91 .... 

4,935 

5.241 

10,176 

81, .526 

... 

••• 


1891-92 . . * . 

4,991 

5,078 

10,069 

81,672 

8 

... 


1892-93 .... 

5,561 

5,152 

10,716 

70,021 

• *. 

•*. 

• 

1893-91 .... 

r.,750 

4,a>3 

10,573 

80,810 

• M 



1891-95 .... 

9,9 16* 

912 

10,858 

75,081 



Pesliawnr. 

1895-96 .... 

9,910 

958 

10,874 

71,718 


... 


1896-97" .... 

10,065 

955 

11,020 

73,718 

»*. 

... 

•• 

1807-98 .... 

10,103 

mm 

11,143 

77,050 

• *• 

... 

ii 

1893-99 .... 

0,069 


10,060 

77,043 




1899-1900 . . • . 

10,235 

1,101 

11,336 

76,573 


r 


Increase or docrcapo ob 
oninpared witli 1889-90. 

+ 5,381 

-4,078 

■8 1,300 

-6,022 

• t. 

... 

• 

nS89-00 .... 

359 , 

205 

564 

1,873 

• *. 

•*» 


1890-91 .... 

367 

202 

569 

1,877 

• ** 

... 


1891-92 .... 

381 

193 

574 

1,874 

3 

... 


1892 93 .... 

388 

192 

580 

1,036 

... 

•«» 


1893-91 .... 

361 

216 

577 

2,307 

... 

... 


1891-95 .... 

359 

203 

567 

2,003 

... 

... 

Soh&l • * * ' 

ie9.’i-90 .... 

329 

197 

626 

1,752 

.1. 



1896-97 .... 

311 

195 

536 

1,812 

... 



1S97*93 • ■ • • 

369 

m 

511 

1,688 

... 

••• 


]30S*99 • • • • 

381 

178 

559 

‘ 1,719 

• •• 

•te 


1899-1900 

386 

163 

519 

1,860 

•• 

3 

- 

Inarcnso or decrcaBO as 
oompared with 1889-90. 

■8 27 

—42 

— 15 

—13 


... 


1889-90 .... 

628 

37 

575 

3,223 

M. 

... 


1690-91 .... 

466 

31 

500 

. 3.163 

... 

••• 


I691*i)2 • • r • 

411 

29 

470 

. 3,632 

8 

••• 


1892-93 .... 

450 

18 

468 

3,423 

•*. 

••• 


1893-91 .... 

412 


462 

3,610 


•M 


1891-95 . ' . 



, 458 

3,498 

..1 


nnnnn . • • i 

1895-96 .... 



403 

3,613 

• •1 

• t* 


1806-97'. 

491 

■9 

505 

3,828 

... 

••• 

• 

1897-08 .... 

470 

. 15 

401 

. 3,806 


••• 


1893-99 .... 

400' 


609 

. 3,729 


• M 


1899-1900 

541 

26 

567 

. 4,453 

... 

8 


InercaBO or deoreaao na 
compared with 1889-90. 

•83 

— 11 

-8 

■8 1,224 

let 

••• 


* luoroano in wolle (Ino to ooirootiona nuulo nt Bottlomont, chioil; in olnBHifloniion of jialiin and Ttaehcha wells. 


21/r. B, 
Sylies. 
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INDIAN mitlGATION COMIinSSION 


Ur. B. 
Bykes, 


statement I.-— Showing numher of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — conebided. 


• 


NoMDER op WEL1.8 IN USE. j ^^tawd by 

AvERAOI: ATtllA OF CB^PS 
UATORED WELL IV 

District ind tpae. 

PnUltt, 
colnmn 16 of 
Statement ID. 

Katlichn, 
colrmn 17 of 
Statement HI. 

Total. . 

irrigation, 
oolsmn 7 of 
Statement 
VIII. 

Nrrmal j 
year ■ 

1891-92. > 

1 

Famine 

year 

1899-1900. 


I8E0-90 .... 

5,325 

811 

6,IC6 

92.f21 

1 

. *“ 1 

... 


1E9M1 .... 

5,358 

881 

6,212 

1(2,201 j 

t 

■ ! 

... 


1691-92 . . ' . 

5,489 

892 

6,381 


17 

... 


1892-93 .... 

5.759 

810 

6,560 

104,461 1 

4*4 

... 


1693-91 .... 

f,891 

805 

6.696 

]01,5;8 1 

! 

... 


1691-05 .... 

0,002 

741 

6,746 


... j 

... " 

Dem Ismail Elmn . / 

1695-99 .... 

6.206 1 

821 

7,030 

10^937 

... I 

... 


1696-97 .... 

6.331 

633 

7,161 

110,128 

2 



1697-98 .... 

6,416 

709 

7,215 

108,926 

... 

... 



6,086 

790 

7,476 


... 

... 


1699-1900 

6,908 

657 

7,765 

111,141 

1 

MS , 

14 


ItiorcAfiO or iloordasd an 
compared ^rith 188D-^. 

+ 1,583 

4 16 

4 1,699 

4 las’o 

1 

... 


^1869-90 .... 

7.201 

1,622 

S.’^ZS 

48,571 

1 

••• 


1890-91 .... 

7,131 

1,817 

9,248 

52,022 

... 

... 


1891-92 .... 

8,320 

1,509 

9,829 

49,391 

* 

... 


1692-93 .... 

8,763 

1,595 

10,358 

■ £0,871 


... 


169344 .... 

8.797 

1,475 

10,272 

56,934 

• •• 

■ee 


1691-95 .... 

8,696 

1,495 

10,191 

42,270 

•e* 

••• 

Dam Gliazi Khan « ' 

1695*06 • » • • 

9,097 

1,857 

10,051 

50,961 

«t* 



1806-97 .... 

9,076 

2,059 

11,135 

49,005 


• ta 


1697-98 .... 

9,153 

1,814 ' 

10,997 

41,472 

tee 

•• 


1699-99 .... 

9.293 

1.825 

11,118 

40,102 

»»• 



1699-1900 

9,390 

2,071 

11,461 

47,297 

••• 

4 


Ineroaso or doercaao as 
oumpared wiili 1689 90. 

-t- 2,186 

4 419 

4 2,635 

-1.277 

... 



/18S9-00 .... 

12,213 

2^09 

14,652 

52,373 

... 

««• 


1690-91 .... 

12,407 

2,265 

14.772 

59,467 




1891-92 .... 

13,501 

2,371 

15,872 

5233 

3 

.. 


1892-93 .... 

13,885 

2,145 

16,030 


... 

t.e 


1893-91 .... 

1-1,259 

1,744 

16,003 

54,603 

... 

... 


1891-93 .... 

11,434 

1,818 

16,252 


... 

... 

Mniaffargnli . . < 

1E05-0G a • f , 

14,583 

1,919 

16,532 

52,260 

• •a 



1696-97 .... 

14,683 

2,035 

16,718 

50,004 

e«. 


. 

1697-93 .... 

14,739 

2,076 

16,815 

48,409 

... 

••e 


1698-99 .... 

14,757 

2,206 

16,963 

45,583 


Mi 


1699-1900 

16,024 

2,411 

17,435 

46,509 

... 

8 


Inereoso or dcorcaso as 
oomparod with 1S69-90. 

-4 2,781 

4 102 

4 2,883 

-5,864 

... 



/1889-90 . . . . 

219,040 

42,660 

262,600 

3,059,427 




1890-91 .... 

2224117 

40,716 

262,033 

3,822,323 

... 

a.. 


1691-92 .... 

232,644 

40,251 

27-2;898 

3,695,883 

14 

• 41 


1692-93 .... 

232,768 

3^156 

270,924 

3,428,768 

> 

tie 


1693-91 .... 

213.377 

35,561 

278,838 

3,449,672 

•ea 

... 

Gtima Total of the 

1891-95 .... 

218,385 

29,478 

277,863 

3,072^20 

... 


Punjab. 

1895-96 .... 

253,137 

31,113 

287,280 

3,730,789 

... 

... 


189647 .... 

258,852 

46,697 

305,519 


. ... 



1897-93 .... 

262,358 

• 39,288 

301,046 

3,070,518 


•t* 

• 

169349 .... 

266,519 

42,357 

30^876 

8,956,902 


... 


1899-1900 

274,851 

73,859 

318,710 

4,154,598 

••• 

12 


Inercaso or deercaso os 
compared with 18^-90. 

4 54,911 

+ 31,199 

4 80,110 

4 195,171 


••• 


STATEMENT H.— Showing total area irrigated hy wells, etc., and the average area irrigated per well 

from 1890-91 to 1899-1900. 

(Not printed.) 
















SELECTED EVIDENOE. 


,1. (?. {The Prcsidcni .) — ^Yon nre Dirootor of Lnncl 
Jioronno nnd ABrioiiUtiro'.nnd nil tlio stntislics iinss 
inro'ugii your liniids?— All statistics oxcopt tlioso rolnt- 
ing to collection of roroniio and the uislribntian of 
takart. 


the course of our wmidorings if wo wnnl 
Btntistics on niiy subject we should refer to youP— I 
Minll bo nhlo to girc them. Tlio fir^t stntement nt- 
faeliod to my memo, shows the number of wells and 
the nvqrnRo nren of crons matured with the nid of 
well irrigation, both pnkha and karheha. It is bnicd 
on crop returns of ehalii crops, irrcspecliro of the 
pennanenl elnasifieation of soil areas. The ficures 
shown III tins statement also iiicludo figures of double 
cropping. The second statement is lie.vled “State- 
ment showiiiR the total area irrigated by wells 

'"'-’'‘ted per well ' from 
1600-01 to 1S0.,-1P00. This slatcracnb is based on the 
returns regnnling land perinniiontly ela-sified ns well 
i.anfl; .and the figures nrtiinlly sliown gii-e the soil 
urea out of such permanent nell area, on which nm- 
tured crops were actually grown in each year, whether 
net uallr well irripatwl or net in n pnrlioiilnr harvest, 
iiml witiiout talcing duiib'e cropping into account. 

The soil cl.-vcsitioat ion of land, roughly spe.skinp. is 
revised finadroniimlly. It is irfioiided to show 'the 
permiuient roiiditiniis under which ngriculturc i- 
earned on. And n's koflifhn wells are generalli only 
of a teinpornty ehnrncter, the statistics in this return 
paniiol be relied on to tahe account of l-aalrha well 
irrigalioii. On the uliole, then>fore, I leutnrc to 
think that 'tho first statement will he found to be of 
more v.-iliie than this one. 

The third 'tnlement is headed '• Area of crops linr- 
vcslod per l.qOO of popiilaf ion.” The popiilatiou uns 
taken from the returns of rural populution nt tlio 
recent cenms. 


The fourth .statement show.s the niiinher of nmsonrv 
wells newly made and the niiiiilier fallen in and disnseil 
during the Inst ten years. The first .viatemont show, 
ing the area of crops hiirrestod fincliuHng ito-fa»U) 
will giro information which is more useful The 
last Rtiiteinent fhows the numlier tif new wells' made 
and the niimhcr fallen in and disused during the poA 
ten ye.srs. * ' 

fl. Q, filfr. irf/jfin,)— Will you f.vplnin, please, 
how we worhed up the stntistim?.-Tlii're .iro two 
kimis of fiiib'd croin- one is when the eropi hUIut 
entirely, that is, regarded ns Ihaiiihi, then there is 
nil estimate of the llnirdha ivhen a gowl deal below 
the average, Tlie jmiwnri estimate wlmt flm khnrdha 
jbniild be, niid mnltes iiit nren reduction necardiiig 
to liM I'stiinnte. " 


, 4. V- Ts he a judge?— lie is the judge, but his worl: 
IS (iupcrvised. 

13. Q. (The rrriufrnf.)— As n m.stfer of fact, is there 
a large reiluction made on necounl of /.fiordlid ?— Vc«, 
III Rome years, 

0. Q. (Mr. irffunn.)— Tn column 2— wells, 
Does thi.s mean wells nelunll.v used in that venr?— 
It means wells in working order in that year iilietlier 
nctiinlly used or wot. 

/. Q, Does if indiidc iho'p that were not used in 
that ]i!irtieiilnr ye:ir?--yi«‘. 

_ P. Cb ls net the number of wells sliown as nctiinlly 
III US'* n.i a jiarlirular year ron large?— Yes, I iliml: 
so, beciiii'e it includes many wells in flic irrigating 
nre.s not used, brcftiieo land is irrignts'd by the cniinh 

0. p. Cnii you any how niniiy welhi nre used in n 
.rear and bow many are not? — 1 should lm\e to call 
tor tlicit.. Tiie nvenigc urea irrigntcil hy horlirhii wells 
i.s not more than one acre. 

^ 10. p. In the e-sse of /.oriicho wells, does the figiire 
ineliide Inrhcka wells not used for tlifit year? ^Yc.s. 

11. p. T iiiiderstnud that during the Inst 11 yenm 
the number of pnhhn wells in the I’nnjiih has inerensed 
hy Cl.-tll P— Ye.s. 

12. p. And the numher of Znc/iriin wollu hy 31,000? 
—The numher of harhtha wells nuctunli>s' year by 
year. 

13. p, Tf you oxnmine these fignre.s, you will see 
that the_ iinmher of huriirliu wella excupt last year 
ins iu,t inerc!i«ed nt all. Only •this year (a dry vciir) 
Jinvii they inerensed? — ^’es. 


11. P. Tn the ease of pahhn wellii there has hoen 
a Btondy inrrea'o nil through?— Yea. 

.yj"! .(•'•tlmnlo tho average cost of 
tt fl'oll 111 tho T T Imvr nnl hindo thni citimntc. 


1C. p. I cslimnte lU. 300?— That would ho n fair 


Vol. TV. 
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17, p. Then yon give tho average nren cropped in 
two years 1891-02 and 1600-1000, Why those two 
years? — close 1891-92 beenuso tho cropped nren 
was a normal one looking nt tho figures for tho period 
of ten years; and 1890-1000 because it wos a famine 
year. 

[&fr. Sykes explained this point from n diagram 
in tho Revenno Report.] 

18, p. According to tho total nverngo for tho wholo 
of tho I’linjnh, tho average nren per well was 14 acres? 
— ^Lnst year only 12 acres. 

10, p. How is pie deeren'sp accounted for? — By tho 
number of hath eh a wells. 

20. P, Apart from the hnehrha wells, do yon cx,sool 
nn ordinary' pal:l;n well to ■irrignie more or le^s than 
tho nverngo in n famine year ? — To irrigate more in 
n famine year. 

21. p. Take, for instance, tho .Tlinng district, in 
which thcro_ are no knehcha wells — 12 years is tho 
average against 18 for a normal year. In the enso 
of Delhi,_thc area went up from 7 to 10. In tho 
case of Knrnal district, the average area for a nor- 
mal year is 0 acres— in a dry year 14 acres? — Ordi- 
narily speaking, in a dry year a patka well is worked 
to tho utmost 'and there is a tendency to spread well 
irrigation over n large area instead of confining it 
to vnlnnhlo crops aiieh ns sngnreano and tohncco. 
The decrease of the average of a dry ,vear in .Thnng 
district is, T expect, due to the fact that tho well area 
in that disirict is chiefly confined to tho river circle, 
and the water level sinlts in a dry year, so that tho wells 
nre not capable of irrigating to the same extent ns 
in a year of good fuHoh. In Delhi and ICnrnnl the 
average in the normal year in 1801-02 wn.s large-- 
n fact nhirh may have Iieeii duo to some change in 
sln*islle< ill that year. We imve not separiite sla- 
tislics for kaehrhn wells, nnd the averages nro there- 
fore nlTi“eted hy tho very large increase in the niiiiilier 
of Inrfhha wells in ii.se in ii dir year; the area irri- 
gated by a knrhrhtt well is usually less than one acre. 

22. p. There has been during (he pii't 11 years en 
increase of ttnkkn wells in every dvstrict in the 
I'lininb ?- I think so. 

23. p. (Mr fill, firon.l— Apparently from tlieso 
fi.giires there is n large general increase in thennmlier 
of vnU.n wells in the T’linjnh. Do .voii think we 
should do ntiylhing to stimulate this iiicrense?— 1 
fliitik so. 

21. p. What do yon suggest ? — We hare made nn 
Inquiry ns to where l-achrlta wells might he made I 
niti inclined to think nn overseer might lie nppoiiitol 
to adviso whether ii locality is fnvotiroTiIe for con- 
stnietion of pnlka wells. 

2.'! P. .\ Piihlie Works overseer? - -Yes. .\s re- 
gards (aknri, I sheiild prefer to n'diice the limit of 
tho period of protective lease luiil, instead of that, 
do away with interest on inknri loans to private 
owners. 

20. P. Would yon reduce the period of exemption? 
— 1 should nsluce the period of exempt ion. 

27. P. Kot t’.ie period of repayment of loan ? — ^No; 
I don’t think so. 

2.8. p. (Tlif /’rrsidenl.l — Twenty years in the period 
of repnyinent of loan? — Yes, that is the usual periml 
I would Imve a register instead of the formal lionds. 
I was inclined to ndvise that on well-irrigated land 
wliieh is also irrienteil Iiy canals tlio occupier's rate 
nhoiiUI he reihieed. 

20. p. (Mf. Jhhrlft.n.y — B'lmt would he the nhiecl 
of reducing tho occupier's rate ?— I think it is riot fair 
to ritnrge tho full nite. A man who oiiiiiloy.s lahoiir 
and keeps well-hnilocks Imit niiieli morn expense in 
ciiUivnliVm. 

3U. p. IVoiihl not that mean that a man would use 
well-water for linlf n day nnd canal water for tho rest 
of llie season ? — Thoro would l>o danger from that. 

31. p. In tliat case it would he a direct encoiiragi»- 
iiieiil <0 use ennni water in part of ihe year when 
least needed P— In n eoiiiifry which is irrigated hy n 
canal the mihnoil water is raised and many more wells 
can ho emiitriicled in that imm nt less cost than he- 
fore. 

32. P, I understand your point to bo to charge rates 
that would eneoiirnge men to iieo wells and not uso 
eaiinl water?— To oncoiirngo men to uso wells. 

33. P. (The I’rc.n"rfenf.)— You lliiiik if the ilifli- 
eulliei attending tho granting of the iakavi advance 
proei'diiro were iiinde easier tho advances would bo 
more freely taken advantage of P — Yes; 1 think tho 
nhject ill ninhing the proccduro easier would ho to 
stimulate tho Dejnity Ooiumissioaors in impressing 


Mr. R. 
Sykes. 



INDIAN rnWGATION COMmSSION: 


Mr. B. 
Sylcet. 


Mr. Tj. 
Laville. 


18 

tlio advantage of those advances _ on ‘the people, 
sir, Sletk said he ivonld go ahont with rupees himself. 
The Accountant-General would not, however, like 
that. 

34. Q. If we could amend the tenancy laws to give 
more protectLon to tenants to spend cnpital—that 
would encourage them P — No ; I think not. The land- 
lords would be deterred more than emything. 

85. (?. It would do more harm than good P— I think 
so. 

36. Q. Wliat do you think of tho schomo of Gov- 
ernment constructing wells at its own cost recouping 
itself by a rateP Do you think tlio schomo is likely 
to succeed P— No. 

• 

37. Q. "Wliy P— I think tho revenue arrangements 
would be very complicated for one thing. 


3S. Q. Do yon think Government wiould do it ns 
cheaply ? — ^No. Tho expenditure would bo consider- 
ably greater. There would be friction between land- 
lords and tenants. I am decidedly against it. 

39. Q. (llfr. Majaratna.) — Do you asse.ss on tbo area 
of inatiir^ crops ? — If tliero is a 10-acro field and wo 
SCO that 'die crop is perhaps a four-anna crop, then 
we take five and not ton areas as the cropped aro.s. 

40. Q. (Mr. Ibbcfson.)— ^Allowance is made when it 
is below eight annas ?— Yes. 

41. Q. (Mr. Bajaratita.) — ^Tho estimate is made 
tbo patiraris. Tho amount of supoivision exojoised is 
practically very littlo,?— Yes, I am afr.sid it is. 

42. Q. How many wells wero constructed from 
State loans ? — I have not tho figures hero. 

43. Q. Is tho area of double-cropped land in- 
creasing P— Yes. 


bin. L. lAMTiLr, Assi.stant Secretary to tho Punjab Government, Financial Department. 

(Ttohnre, SOIh Oeloher tPOl.) 


Memorandum I. On hand Improvement hoans. 
(Not printed.) 


1. Q. (The President.)— Yom say in paragraph 4 of 
your noto "tho existing nilcs provide for tlio grant 
of Land Improvement Loans and Agriculturl^’ X^nns 
without interest or at a reduced interest in special 
cascss.” Those do not apply to talavi advances; do 
they ? — ^Yes, they do; our rules provido for the gnsnt 
of such loans without interest. 

2. Q. Can the Local Government sanction broad- 
cast loans for Gio construction of wells without in- 
tercut ?— That question has never come before me. 

3. Q. IVc liiiro hoard of 6J per cent, being the mle. 
You mention 4 per cent. Is it optional with the 
Local Government to change ilio interest and charge 
less P— I wrote of tho 4 per cent, rate in connection 
with loans to bfunicipalities, District Boards and 
Landholders only. But it is optional with the Local 
Governments to charge less than Ci per cent, on 
iahavi advances in special cases. 

Mr. Tfffson read to the Commission the mle bear- 
ing on the subject and remarked— that means spe- 
cial rules in special cases, 

4. Q. (The President.)— A h a matter of fact, it is 
not availed of in tho case of advances for wells P 
Not to any great extent. 

6. 0. (.Mr. Hiqhom.)— Under your Provincial C!on- 
tract tho Province gets Bs. 45,000 for expenditnro on 
new provincial works P— Yes. 

0, Q. In addition they get tho whole of the direct 
rovenno on existing provincial works? — Not in addi- 
tion. Tho direct revenue has boon .sj>signed to us 
wholly; it is Bs. 35,000 in excess of tho expenditure 
on maintaining the works ; that Bs. 4.”,000 is given ns 
a grant for tho construction of now works. 

7. G. Practically you get tho whole of the direct 
revenuo assigned to you and pay working expenses 
end liavo Bs. 45,000 for the constmetion of new 
works?— Yes. 

8. Q. But you eannot undertake any works at nllP 
— ^Wo linve nOb been able to spend the Bs. 45,000 on 
new works bocatiso wo have wnnt«l tho money for 
famine and plague purposes. 

9. Q. Have there been any applications for money? 
—I know one scliome that bns been postponed for 
want of money; that is tho Haznrklmni extension of 
the Kabul river canal. That would prohnhly have 
been constructed if tho Bs. 45,000 had not been re- 
quired for famine and plague expenditnro. 

10. 0. If you iiavc money .svailnblo that you don’t 
want for famine and plaguo purposes, there is nothing 
in the present arnangement to diseourago the Local 
(jovemment from allotting it P — ^No; I think not. 

11. 0. IVhntover extra revenue they mnko in conse- 
quence, tlioir expenditure might expand in propor- 
tion ? — Yes ; nnd as in each fresh contract their nllol- 
ment of revenuo would bo not less than their expen- 
ditnro, they would recover the not revenue from tlioir 
new canals. 

12. Q. The Government of India would always give 
you a grant for your expenditure. They would not 
allow yon the whole of the future rovcniio, but only 
ns much ns was required to cover expenditure P— Our 
nssignmont of rovoniio would ^be limited to tho 
arpoiinl of our expenditure, but would not be less. 


Jf therefore during the currency hf each contract wo 
utilized to the full all Vho rovomie.s assigned to ns, 
including all the fresh revenue dorived from the 
canal works, wo must necossarily in each fresh con- 
tr.act get tho net revenuo from thoso works. 

13. Q. TVith regard to tho Western Jumna Canal, 
you won’t got tho whole of tho receipts of tho Sirsa 
Branch; hut only ns much ns Government of India 
likes to give?— I understand wo should get the wholo 
of the receipts; tho proposal of tho Financo Com- 
mittee was that these speoiiilly proviiicializctl jrorks 
should remain outside the contract. 

14. Q. It you get tbo wholo »f tho receipts they 
will be oiitsiilo tho contract?— That is how I under- 
stand it. 

16. Q. Will it remain outside the contractP— Yes, 

I understand that to he the proposal of tho Finance 
Committee. 

10. P. Supposing you lost, yon cannot pay tho in- 
terest?— ;Wo should have to divert (-omo of our reve- 
nuo from tho orflinaty Provincial contract to cover tho 
loss. 

17. 0. Might it he for all time outside the oon- 
traetP— Yes. 

18. Q. If they give you revenuo on ono head nnd 
retain it under nnothcr, where is the' responsibility P 
— Theso works nro designed as productive works; wc 
should Opoii a given number of years always makp 
a profit out of them ; taking year by year tho loss ^ 
ono year would bo made good out of tho profit 'cn 
another ; hut the result on a series of years would, I 
’'hould think, if tho works fiilfilleil the estimated ex- 
pectations of them, certainly he a pain. 

19. Q. Supposing the raiial was a hisi-ig husiuessp 
—Then, presumably, wo should •■.ct about re-adjust- 
ing the accounts of tho canal, wo should have to re- 
dneo tho raaintoiianco expenses. 

20. Q. It you mode a largo profit in five scais 
wouid not that reduce tho assignment?- I 'should not 
expect that to do so. I expect the Government of 
India would rail upon us to spend all the profits on 
works of a similar kind. 

21. 0. (Mr. Ihhetson.)— Tho profit made on the 
Provincial Loan ncconnts goes to the Gos'crnmeiit of 
India at the cud of the contract unless the Local 
Government absorbs it?— Yes, that would be so; but I 
sliould explain that tliero lias not, on tho toiitract, as 
n whole, boon nnv profit to the Local Government from 
tho loan account; if you refer to tho last paragraph 
of my note, you will see that tho profit has been as- 
signed to us for expenditure, 

22. Q. It is accounted for in tlio contract? — Yes. 
"S Q. During tho current contract you mado 

Bs. 49,000?— \cs. , 

24. Q. As regards the Sirsa Branch, it is a Provin- 
cial work. Would the maintenanco expenses of the 
canal so provincialized include a charge on account 
of water delivered t(i a point at which the branch 
takes off from the main canal f— I do not know, but 
beliovo there would be no Bucli cliargo, 

25. 0, As regards tlio management of tho Sirs.s 
Branch, is it kept separate and paid for separately . 
— I do not knoWf 



SEL^'ED EVIDENCE-. 


20. Q. (Mr, ll't'/wn.) — Jias uot boon provin- 
cialUcdi’ — ^Ko. 'I'lio cngagomcnt wns that it might 
bo proviitcinlizcd nftor ton yours ot working; it jms 
boon irorniug lor ton years noiv. 


Sr. Q. Witii regard to what you said to Mr. 
Bighiim, tlio (lucbtion is so impuriiiiit that 1 must usk 
you to look at paragraph 4. or tho note on Provincial 
works, iijicro you suy it says “oroiy such arraiigc- 
iiieut tho Jiiiuiuco Ooiumittco contciuplutcd would no 
n sopnraco and subsidiary ouo uot inirt of tho rogu* 
lar X'ruviiiciui coiaruot; iirst iioouuiiO it is obvious 
tluit its duration must uo tuced on special considoro* 
tioiis and may or may not bo tlio bnino us that of 
tho regular uuntraot.'* Js not that uu arrangemont 
uy WHICH tho inipurlnl Uuvcrnmoiit provides tuiids 
and does uot nsk tor interest during tho uoii-payiiig 
timo oi a work and is not that tho period for which 
tiio contract would bo iiiadof — ^No, 1 do not understand 
it so. 'Jlho Provincial tlovcrumeiit would have no 
hiiaiicial interest in the canal during its couslnictioii ; 
n'ltur 1C hod been w orkiiig ten years it might hucomo 
u Provincial work; the period for^wJiich Provincial 
would take it over a dilicrcnt period Iroin tho ten 
years spoken ot with regard to construction. 

2d. Q. Jins not tiio I’roviucial Government womo 
concern with tho iutcrosti' — It would bo added to tho 
cnpi'cnl charge lor which Provincial bccauio iitblo. 

2d. Q. Tho Provincial Govornmeut is concerned 
Avitn tlio iiitvrost though it does not pay it? — Yes. 

30. Q. 1 iindersUiiid that to avoid the diilicuity 
which the Provincial Uovernmeut buds m payiug in* 
Icrost on n work wltloh is returning nothing lor a 
certain period tin arniugcmciit was made hy whiuhthc 
Jnipcriai Govcriiinciit would pay that interest, but for 
that period the whale trausacliou would rumniu out- 
side the contract; ut the end ol that period the nr- 
raiigemout would cease and it would then go lulo the 
Provincial contract; you think that wrong?— Yes. 

31. <?. Jf it is os you think, it is nil we want.-’— I 
think so. 


32. Q. Y^ou say that Government linvo gained on 
tho Provincial loan account its. .10,000 u year hc- 
hidcs paying 31 per cent, intercsc ?— Yes. 

33. Q. You said that ultimately, at all events tho 
lls. -10,000 go to tho Uovcriimont of Jiidiii?--Ycs, he- 
cause in tho contract it is appropriated for other 


J'roriucial okpciidituro, , 

31. Q. If .tho rate of interost were reduced from Ci 
to 4 per cent., tlio Us. .10,000 would disappear r— It 
would bo 3j per cent.; that ib_ tho interest wo now- 
pay to tho Gevorumoiit of India. 

35. Q- Ultiinntcly under tbo Provincial contract 
sysleiii would that loss ho incurred hy the Provincial 
(javurunicut or the Uovcruwciit of wouiu 

depend upon wlicllier wo surreudored tho interest of 
our own motion or by ngreomont with ilio Uoveru- 
inunt of India. 1 sboidd expect the Joss to bo imiUu 
cood to us in tho next contract. Tins gnui is really 
<i gront to us to meet Provincial cxpcudituro of o 
Kcncnil kind, li wo surreuder tho iutorost, wo proc- 
tioaiiy give up n grant for gonorul Provincial isi''’^" 
dilure; in other wori, wo should hovo *o bo biitishcd 
with a grant rinining bi'hiiv our cxpcudituro to tho 
extent of its. -iUitWO. 

30. V. Jf tho Govoniiuent of India agreed to forego 
tbo iiilorcat, tliero would bo no loss to tbo irovin- 
cial Governineut? — No, tliero would bo no loss; 
tho Gorcriimcut of India would presumably assign 


to us the saido amount of rorenuo derived from some 
ocher source. > 

37. Q, 1 think tho loss in tho last ton years on 
ttou-pnyinont ot loans combs to one per thousand? — 
1 luivo uot made the calculation, but tho loss would 
be small. 

33. Q. it would bo quite insigiiilicant ? — Yes. 

39. Q. If tho Govonunent ot iudia agreed that 
such loans might bo given iieo of interest,. now would 
that work ns botwcou tho Imperial and I'roriu-.jal 
Governments!' Suppose tho Government of India 
agreed tliat tho Punjab Govcriimcut lUigh'c give Its. It) 
lakhs a your for tlio cjustruution ot wells free of 
interest? — ^it would not ailoct tho account botwoeii 
Imperial niid Provincial : — bio muoh rorenuo and- 
expenditure would disappear frem the I'rovincial 
accounts. 

40. Q. Is it uot tho caso tliiil, during tho famine, 
laud improvement loans wero practically stopped 
throughout tho Province ? — 1 cannot say. There has 
been uo great reduction in tho grant of loans sinco 
1895-03. 

41. Q. You said that one schemo for a Provincial 
work hud been bold in abeyance for want of funds? — 
Yes. 

43. Q. Is it not tho case that tbo Local Govern- 
ment was iinnblo t'o odvanco Its. 18,000 for a survey 
in Dora Ismail Klinn ? — Yes. Tbo money hos been 
allotted in tho current your, but ns far as 1 can judge 
tho project would have been thrown out for wdu'e of 
funds, if It had been brought forward earlier. 

43. Q. Supposing nl tins moment a, spbemo woro 
worked out costing Its. 10 lakhs and promising a good 
return, could tiio Local Gorcrniiicnt odvanco tbo 
money ? — No, they could uot tnko it up. 

41. Q. Would It bo difficult to get such n grant 
from the Govornmeut of India ? — ^They would bare to 
give us u loan or iiiako tbo work and tbou jiroviu- 
einlizc it. 

45. <>. Tbo Provincial Government is uot in a 

position to Sturt by itself u largo schemo of thot 
kind ? — ^No. , 

46. Q. Nor even to uudertaku a largo survey ? — 
No, not an expensive sun-oy. 

47. G. Aro any District Boards likoJy to take up 
tt scheme costing 1 lakh?— No District Board has 
inotioy enough for that. 

48. Q, Wimt has been the liiiancial result to Div 
Irict Boards of such canals ns they hare taken charge 
of ? — ^Tho two District Boards that hnvo constructed 
cnmiis hai-o made a profit — Pcsluiwiir of 20 por cent, 
oil tho ilicbiii-Doiuknk brunch of tho Kabul river 
canal uiid Knrunl of H to li per cent, on tbo Birsuti 
caunl. 

•19. (f. Wero tlicso canals constructed at tbo cost 
of the District Board ?— Yes, from lo.ms advanced 
by tho Government of India, tbo Imperial Govoni- 
lUCUtl. 

50. Q. Wimt interest do they pay ?— Pour per 
ccu^. 

51. Q. Would thoro bo any difficnlly m niiolhcr 

District Board getting a loan in order to construct 
canals ? 1 buliuvo not. Wu liiid nil diilicuity ^iii se- 

curing tbeso purticiilnr loans of Its. 91,000 to Kurua! 
and Its. 25,000 to tbo Peshawar Board. 


Panok ILim KisniiN Kaui,, Settlcmont Olliccr, Muznffurgurli. 
(Ll/o/lpiir, lit AVvewbtr VJOl.) 


NhIc by icifiiess on the InundiiHon Cnnols of l/ic Musiiffitryarli districr. 

(Not printed.) 


1. Q. (T/ic IVesWeni.)— You nro .Soltiflinoiit Offi- 
cer of MuznffnrgnrliP — Yes. 

2. Q, How long have you boon thoro ?— 3i .voars. 

3. Q. Ilavo j-ou had any fnmiiio troubles tliero ?— 

No, none. . . 

4. Q, Have you over had any fnraiiio pxporienco? — 
No. 

C. Q. Y'ou hnvo a very lurgo area under inundation 
o.*Lnnl8? — Yes. 

6. Q, You sny in your note “ tho amount of clear- 
ance to ho done wns decided I>y ii commitlco of ftar- 
iwiirfiM and tho Inhoiir distributed over the irri- 
gnlors." Do you think tlmt hystom is prnclicnblo 

Vol. ly. 


„o,|.?— No. I don’t think so; that is why I proposed 
that tiio hj-slein slioidd bo nboltslicd nnd oociipiors 
rales substituted. 

7. P. You tliiiiU the Mcr system would not work? 
I think not; there aro mnn.v difficultioa; licsules, tho 
systoiii of charging a certain role of ytaluto labour 
on tho irrigated area is not satisfactory. 

8. Q. Besides that, do you think it does not wwk 
fairly us botwoon tbo poor nnd rich? — Yes, thoro aro 
many abuses. 

9. P. I talk of some csporieiico of Egypt. Eigh- 
teen years ago thoro wns statute labour to the extent 
of 250,000 itioii employed for six months in tlio year, 
and thoro tho wliolo work of cleoraneo fell upon the 
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peasant proprietors. Was tLnt tho c.aso lioroP— Es- 
actly tho same tlmig Imppoitcd. The weultliy did not 
ouutributo nt all, luid tho burden fell on tho poor. 

10. <?. As regards tho nmiingeraoirt, do you think 
there is not t)io sanio ninount of bolf-hclp muoiig tho 
ngricidtuml classes as there was P — ^1 ant luuliiied to 
think thoro n-ns never .selfdiclp iiuiorig Mio satiiindars 
licre; local ollicers interested tltcniselrcs in the irriga- 
tion; they turned the ineii out to see the canals 
cleared, mid innde them contriliuto iunards any exltn- 
sions tiia't aero necessary; hut for tho liclp of tliesc 
local oiliccrs, tho enininuan would never have done 
much. 

11. Q. Inundation canals ocasc to run about Sep* 
tcinbori'— Some ceo-'c to run about Sepicinla'r; some 
go oil to tlio begitiiiing of N'oteinbcr: two canals are 
running non, and 1 cspect they will go on tliroUgh- 
out tho Winter. 

111. Q. lliglil on to the next floods Yes. 

1!). Q. Have tlicu' i-.ninls been dug to an extra 
dcpthl— No, they Used to run thruiighniit iho winter, 
oven ill past year.s. 

1). Ql. The rtibi cultivation i.s started with irri|;ii* 
tioii P— *Yes. 

15. y. How do they mnimge after tli.it f*— Tho 
canals niu long eiiotif.li lor itie rubi hauls tn Ih> 
ploiiglicd up; alter that, they help the iiilthation 
with wclU, 

10. y. Are there siilTciciil wells to tak> *ip irrigii- 
tioii that has beiii Is’gun bj camils V« rj nearlj. 

1». y WImt IS abeiii the depth of w.tier l-tlfw the 
burface!'— u to UO fcit. 
lb‘. y. Not mon' thnii IW feeif — No. 

11*. Q. Thero are an imiuvnse number of welhf— 
Yet. 

20. y. .Ml ;Nif,f ■(;— Most uf them are ;Hl.l.,t. 

21. y. (J/r. Ilil-mi.> -llKrv' are Ift.tLO ; Uo nl!* 
Olid 2, iOO l.udifhfl wells in Mn-.-'.iT.ir.’arh. Ilu.i leiJ,; 
do these woiU hiiti—ahiml lt>0 je.irsf— 1 don't tliinU 
tin. nver.igi' life is iiuire th.iii 10* yi its 

22. y. (?Ar f'lisiifi id.) l’.s>|i*e l•ulJ• hate v.slti* 
aide 0 X 011 to wort, tlioie tvi'.Ul-.Ne, slnj are net «i 
nil strong. 

20. y. t.]f.. fbbrt'ea.J li the IVrsinn wliitl g>!s* 
ertilly used '—Yis. 

21. y. tJ/if J'rrsuUnt-) -Would it !«' a yoo*! tliiiiV. 
for the (smntrj if these iniindatiun r.innli were lua !«' 
purvnninl lo ns to t.il.e the pl.iee of the wtll'i— It 
would. 

25, y. Would it istend cult it at ion }— To a terj- con* 
tidt-rahle e.\teiit. 

2'j. y. You ileii't thinU th/ll tin re an* «-rtaiii a-l- 
vaiila.a.'ii III wi'llt.^— 1 ileu't tliilil. tniUitnitoti i’ 
IHis'sihle 111 this trut without r..n -I water, J don’t 
thiiiL many in-oplc would rifii'o to take ntial water. 

27. y. Yuii have v«tj‘ little raiiif— 5 or fi inches in 
the year. 

2:1. y. Will il h.’ n popular chance ij you aho'.i'li 
this statute hiboiir and bul-stitute for it n-xupler*’ p.nj> 
liieiit? — AYhen 1 prujiu i-d this ili.ili.’e, 
yeemed in favour of it ; hut now tl .it 1 have nia'Ie it, 
niaiiv p'Ople don’t like it. my oh -i is that, on th" 
whole, the fulnlil'ition of occupiers' r.tte for ftatulc 
Inliour la much Utter for the pniple. 

St*. Qt. Is there difFieulij y*ttiiig the tU-ff 

men to work ?- In lonu* cosis they d»»nt turn out to 
work, for txample, during the rubi pkmghiiiivi and 
during the hanoting oper-itious there is f.re.it 
diCieulty. 

ao. Q. You would find it ilifTicuU to get paid laliour 
also at hariv-t lime f— Yes. 

»1. y. It the ijiio.tion of he.id worha at the ealT.sn<M 
of the canal a ilillicull ono;' Is tnueh money -peat on 
tr.aining tho riicr patt ihc-e liciwls ?— No, a clmiige 
is made where thero is an cro'ioii. 

32, Q. Arc llierc .-ny n-gulniom nt tho heads of tho 
canaby — Not inniiy, 

33. y. If vou Imve a ngulator, .rnii c.vniiot clinuge 
the head P— Oil the Indus ve have a eyslem of .ude 
vlmnneis; most of Iheio eatmls tiil.e off from then', 
which don't x linage, 

31. y. They don't gr-t silled up P— Very rarly. 

35. y. Arc the s.uid-hills na iiiide'irsihle olutruetlon 
to irrigation?— Not ax far ns my diitrict is concerned, 

M. y. Ill Miisnffnrgnrh .von would wdcorao the 
IJind-Sugar Canal P — ^ci. 


37. y. Tho effect would be to toUill; remodel tlicne 
canals r — Yes, 

38. y. isiippofjtsg there was no Siud-yngnrP— I have 
made iiiy proposals in my note. 1 would exlciid tho 
Mclmiiwnli (evpinined, on map). 

30. y. How mticli irrigation is there on that canal P 
— i’oO.OOO acres, of which ouo lakh would bo q'uito oiil- ■ 
tivnble. 

■10. y. If that ennnl wore iiiado^ would you want a 
weir iioross the ritor P— No. 

*•11. y. lb it taken out of a creek ?— Yes. 

■12. y. Has tliore hecn any prnpn:al madu in tbit 
matter ? — Voi, a rough ebtimato. 

•13, y. Has this been Hin’cyed for — Ye-, ruugiily. 
Jl. y. 1.S the land very lertileP — ra'rly so; indigo, 
wheat, and liugurcniio are grown, 

•15. y._ Dll tliey ihe luntiuro ?— 'Ihey cannol do luiy- 
tJiiiig wiibuut mitnuni; thry ruimro it for tho robi 
otups- ordinal)* cattle mntiiiri'. 

‘Hi. y. Wiihoiit m'lniiri', they couUl not g**l a crop 
nt all .'—No, they |;,.l IJ.nrif iropi v.ithoiit H, hut for 
tiibi they re.juire ii, and for bitg.ircatie. 

I", y, Is the silt fertili'^iiig 'f — Ye-'. 

•I*', y. They don't reipuiv manner for the khtiiif 
mips .'—No, sDiue of tho emps don’t ri'juiro manure, 
neither rii-i' nor iiiduu*. 

41*. y. Wliith has the hcbt silt, thi Indua or 
Clieiwb!~-'lhe Clituiib is miieh the uetter. 

oO. y, Du you think any iisipnivfm'uls e.sii he in- 
trudiictd 111 the fd.^ut'i ly-n-m to male it e.si-er for a 
man i» iimI.c wells .^-1 tliiiil. there are :Otn > impioi‘r> 
liientx tliut t.ati be intrudured. 

51. y. Wh.it c.iiijeu fi,-j;, 'tp— That the full term 
iilli'Ktsl for the ll•p,SJi!^• :it lit the loan ihcilld U- Uli- 
liri'J; it ii i.et u'.ilwitl now. 

.’>2 y. IJ.e Ihp'.ii t‘«!..ii*.iMiorter_dtH s not gito n> 
lljISth llir.e as (toVi'flll'ieJit liUi.Wb him to giVe.'-'lIt- 
aitl). J have ef.iiuiK-*! tlie r.<s>rUs, tei'l lUid that iii 
t-fim-* inh .!• till Itrm n 71 JC'I’} •« other-. III. 

53, y. Di'i ih.it ih peml ou the p,<ruui'il opinion 
of tin' Jiep'it) lV‘-mi— to'ier fe.'' the time Lting r— J 
IliiiiL cu. i tfiiiih we shuiild pise the full pi riolof 2l) 
yi sra. 

51. y. Du-)iiii hii|ip‘'u to l.riow wliat the feeling 
of the Deputy tVimmisuoiier- wa-; why they did liM 
gisf .1 larger imun'-l5ec.t!i-e tin- ruhs luy tbut the 
lonM ihi'Uld be ^^.R''d in us ^!•a^ a time m pomHf; 
and I don't thirk W-jh'i th.u the raleufasto'ts ore 
coirvstlj lUJiie, Il v.i:l lU the 'Ih d tVstS It'. iVi, WlJ 
dis;s na*. irrigitv itmre tie u 10 aer--.— 10 nm-s iti the 
Thai cviuuot prud'ite mur.’ than It--. N) wonh of crop; 
or Its. 20 111 n-!lt -to the halJuniUT. lU-tavi-t) ili 
lit si.'ifs would ti.i.su Ml nnliiia! p.iiMeiit of It-. 21 
or irorv than ihs le.tn prs'ila'.-'s. ihen oimiti my 
Mcetd peii.t IS l’iid'’r the rule-, itriuincs c.iu lu' 
lu.i if by the Iviiitu’igti; all the iiupiiio-, slicutd lu- 
nude by the TahstMsr or Nnib Tah'ilil.xr ualeii tho 
worl. is vei) h'-.«sy. 

7,5. y. t.tl'. Il,h't,-'n..)-Wou1d that ise.’di much 
dehxy p— -1 iJl-u'i thuih it •.buuhl, bicauio lU the l.s>t 10 
years the l.ir,;i'st aiiejuii: of fulrtri ihsirib'itt-J in 
my distrut, for ts.iiiii'li', sins only Its, 7,UI, 

W. y. .'Cuppo-e there wire nmtij iij>plic.atiotb llmi 
might iui-.ia delay 5 — Yi-s. 

57. y. (Jf* /•rr.'iifn.f.'l— 1- lie Te ail) tsJWphsial of 
tic i/.tt vS interi’J — (d per c. «:.}■— 'I here is i.o 
is'iiiphiinl, hut 1 loltise It wout'l Iw, i, fti- 

dueeinciit if the inU'Vi .* were tcdue.sh 

7fS, y. Do you thinl: there would h>' a large inrrt.wo 
111 the numlcr of Wills if greater fncililii-. were gis:i;i? 
—Tils re S'Ouhi Ic w ccrt.iin ii«rs'x«e, hut iiox s-cry 
inuih; they want it tt Mipplvmout the lohi cullsvntiou, 
not the f.lnrif. If a piremunl canal ws-n.' m.sde, Ih-re 
would I'v no lieCe— ity fur 'Xtensiun of well irn.;:itinii. 

5?. y. It would not do to inn*-o the Mohauwah 
into a I'creuaial c.auidf — 1 am nfmed it wiuilil he sery 
dinirnll to hiiilil a weir there; it would bo a good thing 
if it CHiiiId I'V tioae. 

fiO. y. Wo hr.xrd tho opinion the other clay that 
the timo of inundation canals lias corao to ns end; 
h:no you any opinion on the point p — ^Tlmt i< no*, th-' 
ta-o m .Munifl.irgnrli; inuudiittou ciiuals hnTO worhe<l 
viry well tilin'. 

' I'd. y. Have you .any othor •■uggo-tien.s t>s iiiiihe .as 
regards tho incre.ise iii tho food*anpply of your dis- 
trict *— None, c'sccpl the cstcnsioti ot cutnls. 
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C2. Q. Ayhat about food for cattle; do you iltink 
tbcro is any way of extending the pasture i* — I think 
wo should reduce the pasture ; we should bring land 
under cultivation, and have fodder crops instead of 
grass. 

’ 63. Q. l<'or sheep as well ns for oxen? — Sheep are 
fed on the leaves of trees and on shrubs. 

6-1. Q. I suppose fuel is very largely burned? — ^Ycs. 

GS. Q. Are there many trees in your district? — Any 
number. 

C6. Q, I suppose they do burn manure ? — ^Yes, but 
ours is a very .good tree-growing district. 

C7. .Q. {Mr. Ibbeison.) — Still they bum manure? — 
Yes, in some places. 

■ 08. Q. {The I'resiUeni.) — ^What is the proportion of 
kharif to rabi cultivation? — ^It is half lOnd half. 

00. Q. If tho inundation canals were larger, would 
there bo an extension of kharif ? — 1 think it would 
increase tho kharif as much ns the rabi; the rabi is 
tho crop the people like most. 

70. Q, {Mr. Ibbeison.) — ^Do th^ gron- wheat? — 
Yes, wheat is said to pay the bania; Indigo tho rove- 
luiQ, and cotton to clothe tho people. 

- 71. Q. {The rresideiit.) — ^An extension of inunda- 
tion canals could not bo undertaken unless there was 
also an extension of wells ? — ^Quito so; if tho canals 
extend, the wells will increase. 

72. Q. Do you think it would -bo a good thing tor 
the district if money were spent in extending these 
inundation canals ? — Yes. 

73. Q. It would require a largo sum ? — I have put 
down the sum in my note. 

74. Q. You think on extousion of 139,000 acres 
would be sufScient for tho wants oi the district ? — ^Yes, 
1 think it would. 

73. Q. {Mr, Migham.) — You say tho area irrigated 
in the last settlement was about 200,000 acres ^ — Yes. 

70. Q. What waa tho revenue assessed on that.? — 
The rovcuuo credited to Uovoriimcnt canals ivas 
Hs. 2,27,000. 

77. Q, Your area has now increased?— Yes, to 

333,000 acres. 

78. Q, Has there been a corresponding increase in 
tho rorciiuo? — ^No, because it is mostly nxed. 

70. Q, Do you know what are the areas of fluctuat- 
ing assessment? — could not say. 

80. Q. What is tho incidence of chher labour; hoW 
many men do you require ? — X little over two tor nn 
ocro. 

81. Q. For how long P — ^For one day; tho work goes 
on for 90 days. 

82. Q. What do you fine a man if ho is absent? — 
Eight niinos; wo vnluo a man at 3 nnnns 4 pics per 
acre for labour cess; the value of the chher labour is 
only 4 annas, and wo fine him double. 

83. Q. When do OiO.-irAiiccs begin ? — ^Vbout Novem- 
ber or Dccombcr. 

84. Q. What is tho land revenue per acre?— It 
varies from circle to circle: tho highest nahri rato.is 
Ec. 1-11 nn nbro and tho lowest is Eo. 1-2. Tho in- 
cidence of chher on tho Clicnab Canals is higher than 
on tho Indus. 

85. Q. Why? — There is more work required on tho 
Chonnb Canals. 

86. Q. You 6uid that some canals run throughout 
tho winter season ? — ^Yes, this year tlioro nro two. 

87. Q. Aro thoro often more than two running ? — I 
hnvo not seen more. 

88. Q. When arc tho other camils open P — In April 
or May. 

89. Q. Is not a part of this district linblo to floods 
that ruin tho crops? — Only bet circles; tho whole dis- 
trict is protected by embankments, and tho district 
can bo flooded only when they give way. 

' 90. Q, In the Thai where tho sand-hills are, what 
percentage of tho villages is regarded as cultivable? — 
About 40 per cent, of the area. 

91. Q. Do yon think you could irrigate 40 per cent, 
in tho Thai vilages? — ^Yes; that is also tho opinion of 
tho. Exocutivo Engineer. 

92. Q. To irrigate that amount, I suppose the whole 
area that is irrigable would have to bo cropped fn tho 
year; there would bo no fallow? — Very little fallow. 

93. Q. It is as much ns yon can do to got 40 per 
cent, out of the villages?— Yes, with an inundation 
canal. 


94. Q. Do these sand-hills move about much? — No. - 

95; Q. Have any facts been noted about them-? — 
No observations have been made. 

98. Q. What do tho natives say? — ^They say that 
they remain in one place; most of them hnvo trees 
growing on them. 

97. Q. Suppose these inundation canals are made 
perennial and the working of the wells stopped by tho 
opening of the Siud-Sagar, do you think the effect 
would be bad; would tlicrc be water-logging ?— 1 am 
afraid tho water-logging would get worse. 

98. Q. Y'ou would put more water into tho canals in 
tho flood season and nothing during 'che cold weather? 
— Yes. 

99. Q. What would bo tho effect ? — ^It would not be 
very bad in tho whole district, but in the low parts 
tho effect would bo bad. 

100. Q. {The 1‘fcsideni.) — suppose you would pro- 
vent that by drainage? — Yes; drainage might bo a 
remedy; 1 have not Any plans about at. 

101. 0. {Mr. litijhdin .) — ^You have groups of canals; 
have the people any voice in their management? — Yes, 
they have conunittccs, and they are consulted as re- 
gards clcuriuiccs. 

102. Q. Their functions are simply to advise tho 
Executive Engineer or to make roproscntatioiis. t.> 
him?— Yes. 

103. Q. {ju.r. Wilson.) — ^Yon said you don’t think 
the people could manage the canals by themselves? — 
Yes. 

104. Q. You said before British rule tho canals were 
more or less managed by tho rulers of the rouucry ? — 
Yes. 

105. Q. When British rule first began, tho people 
were allowed to do ovorything themselves? — Yes. 

100. 0. Wha'c was tho result? — ^Uttor mismanage- 
ment. 

107. Q. They could not got on witliout ofilcial help ? 
— ; that is why the Deputy Commissioner took the 
canal nianagoincut over. 

108. Q. What was the result of that? — Tho manage- 
ment was improved to bome cxtcnc; the Tabsildar w:& 
put on the canals, but still there wore complaints; 
eventually representations wore made to Government, 
and tho management was made over to the Imgn'cion 
Departmen’e. 

109. Q. {Mr. Ibbeison.) — ^Who mado tho ropresou- 
tatioiisp — ^Tiio District authorities. 

110. Q. {Mr. irtlsw.) — ^What was the result of 
managomeut by the Irrigation Department? — Very 
satisfactory; you con see it in tho increase of cultiva- 
tion. 

111. Q. You have made a calculotiou of the result 
to Govoninient, from improvements in canals, in in- 
creased land revenue during the currency of the scitie- 
mciit; you begin by taking as tho amount to bo cre- 
dited to canals as Its. 2,27,520; is it not the coso that 
Mr. O’Brien ovor-cstimatou tho amount of canal irri- 
gation that- was going on in the district? — Fossibly; 
1 cannot say for certain. 

112. Q. Yes, it was very high. As regards these 
future schemes, you estimate that 'the extensions are 
to bo assessed at Eo. 1-2 per acre ; why is that? — That 
is about tho rate that will bo charged in tho Sinawan 
Bet and the Alipur Chain Sailab Circles on extended 
canal irrigation. 

113. Q. Will tho occupiers’ rate mean a saving to 
Government ? — 1 have said the oecuincrs’ rates would 

’ leave a margin. Occupiers’ rates nro supposed to 
cover working expenses only, and wo hiivo left a small 
margin as canal irrigation. 

114. Q. On what grounds have you estimated ocou- 
pieis’ rates? — ^It was decided that, whenever tho 
occupiers’ rate was introduced, it should be sufiioiont 
to cover working expenses. 

115. Q. You hnvo proposed different rates on the 
Indus and Clionab Canals? — Yes. 

110. Q. Why? — Tho silt of the Chonab is more 
fertilising*, that of the Indus is poet; and at present 
the incidence on tho Chenab is far heavier than on 
the Indus. 

117. Q, Y'oii have proposed that the more valuable 
crops should bear heavier rates ? — Yes. 

118. Q. Hitherto on each acre of crops there was 
a uniform rate? — Yes. 

119. Q. Aro these rates that you propose equal to 
tho rates charged elbowhoro bii inundation canals iu 


I’amlit 

ilari 

Kishen 

Kaul. 



INDIAN IRBlGATlON COMMISSION: 




rainUl 

Jlari 

Jvis/icn 

Kaut. 


tlio Punjab P — TLojr aro lower than in Hultan and 
Moutgomciyi 

120. p. If Gororumeiit/ makcsi n now catinl or an 
ostension of nii old one in a now country, sbould the 
non* irrigation pay suclt low rates as tins P — ^Ves, on 
cstensions, not on a new canal. 

121. Q. 'I’licy might bo charged higher occupion.' 
rates? — Yes, but not so high ns clsc.vherc. 

122. Q. To your cstiiuoto of tho cr^it to Govern* 
iiieut might ncll bo added eiihnnccd occupiers' rates? 
— Yes. 

123. Q. And the improrementa promise iiiore than 
you estimate hero P — Yes. 

124. Q, According to tho stotcniciit lioro, in Mu* 
aaffargarh in tho liv>t 10 years 3,6oU new wells have 
been made P— No, these hgurcs include old wolis put 
into working order ns well. 

123. Q. Ilow iimiiy new wells were ooubtruelcd in 
tho Inst 10 jearsP—Perhaps 2,000. 

12(1. Q. IVlmt is the arerngo cost of stieli wcllsp— 
Its, 230. 

127. Q- In the Inst 10 years tho people of the dis- 
trict liiiio spent its. 3.0U,OUQ in tho eonslmction of 
new veils P— -Ics, rouglily. 

123. Q. Uns Gorernment spent anything on the con- 
struction of tho wells?— No. 

I'.’O. Q. VTliat beiiciit will Government derive from 
tills r — About its, (S per well. 

130. Q. So that Guvcriimeiii will gain Its, 12,000 by 
tlic construction of theso wells in the lust iO years F — 
ics. 

131. Q. How much tahaci has been spout in tlie 
last 10 years? — Its. 27,-llG. 

132. Q. While the people lawo spent Its. C Inkhsp 
—Yes. 

133. a. You spoke about irrigation in tho Thai by 
uieuus ol canals uiiiong the sanu-tulU, do any canals 
irrigate such country no« P — les; nearly hull the 
Nnliri i'hol of Niuna-an is so irrigated and more than 
halt the MiiznO.irgarh Thai. 

,131, Q. Is that countrj' similar?— Yes. 

133, Q. Haro you had nay couiphunts nhoul canid 
water failing through the can.sLs being clioLeJ up by 
saud,^— Uiily one complaint in connection with n 
wator*wurse, 

13(1. (?. You s.sy manure is rettutrod in the Thai; is 
not tho indigo stalk good mnnuro P— Yes ; but they 
rcijuiro other manure os well. 

137. Q. There are cmbnnkincnls to keep out ilcoJs P 
—Yes; tlioro are cinbaiikments on tho Indus side and 
wherever necessary on tho Clieiinb. 

13S. 0. Are they complcto now ?— Yes. 

139. a. Do they often hrcMich P— No, no great expen- 
diture IS mpiircd to nuiintaiii them. 

149. Q, Has tho Indus movcsl much in any direction 
in tho last century ns far as you know? — It has 
moved west. 

141. Q. Over a largo tract of coiiiitryP — About 10 
miles iu some parts ot the country; m some places it 
li.ra gono to the cast a few miles. 

112. Q. There has been some vator-logaiiig; bus. 
there not iilrc.idyp — ^Yesj but it is very much better; 
tlicrc has been none this year. 

143. Q. What is that improvement duo to .'’-Bettor 
management of tho canals and want of rain. 

114. Q. It is not duo to drainage f— No. 

145. Q. Is It possiblo to remedy water-logging by 
drainogo ?— Yes: but in the p.*irticular tr.net in wiiich 
it occurred Inst it is alinoat impossible, because it is a 
hollow. 

145. Q. You spoko about n perennial e.nnal taking 
the place of inundation canals; would that increase 
tho danger of water-logging in this Imv coUntiy? — 
1 don't think so. 

147. <?. Could not the jicroiiiiinl canal be kept out 
of tills km country, nlluwiiig it to he worked by inun- 
dation canals only ?— It would ho dilTicult to work two 
sets of rates. 

148. Q. Do you consider it ndrisahlo to construct 
regulatoraf — Yes. 

149. Q. AVhy? — For the hotter management of tho 
canals, extension of cultiratiau, and larger inoouie. 

150. Q. In what form?— In tho form of tho ttuctunt- 
ing rate that we propose to impose hn the land; at tho 
expiry of the eettlcmciit, it Will result iu an increase 
of land revenue. 


161. Q. Tlioro has been a groat waste of labour in 
the construction of parallel water-courses ?— A'cs, that 
la being remedied uuw partly at the coat of Govern- 
ment. 

16*2. Q, Hare the water-courses got masonry out- ■ 
ltts?--Not yet; ciicy arc being built; tho arrange- 
meut is that Government should build masenty outlets 
for tho existing clmaucls. 

163. Q, What would bo tho rcsidtP— Bettor control 
of tho water, and its .spread over n larger orea. 

161. Q. A larger duty out of the iraterP— Yes, and 
liiglicr income irom occupiers' rates. 

165. C- Do you tliink that tho expenditure incurred 
by Uovcriiiiioiit on tlicso water-courses, masonry out- 
lets, and regulators w’lll bring in. a net increase of 
nvenuo up lo G pcr ccnt. on that outlay?— I have no 
figures, but 1 tliiuh it should be irom 4 to 5 per cent. 

160. Q. Why have Hicao iinprovcwonts not been 
made before? — ^I'licy were not thought of. 

167. p. {Mr. J{uj<trulna .) — With refonneo to what 
you said about tlic difficulty of working two seto of 
occupiers' rnU-s, what is tho dilQcultyP — ^Tiiore is al- 
ways complication in accounts in working two sets of 
rates. 

163. Q, 1 suppose tho area under each canal will be 
known P — The ctmucc of error W'ould be greater. 

169. P. That tan be preveutwl by tuperrision P— 
Yes, perhaps to. 

ICO. Q. On what priiiciplo aro enhanced occupiers' 
rates eliargcd on certain crops?— 'J'liey aro more p.ofii- 
able. It IS fair to cliari’O higher rates on the bolter 
crops and lower rates on the less vuhiablu; tliat is not 
tho sole Tea<'On; rice takes a targe quantity of water, 
ttiid so lias to pay more. 

ICl. Q. In mal.ing the icttlemcnt did you nwerve 
power to aiipo-e riilmuei'd water-r;ite\ irhcii new irri- 
gation works are coiistrncled?— 1 don't tliink it i* 
necessary; the oecupiets’ r.ites can bo revised everj- 6 
years. 

102. G. During (lie tiirrcnc}’ of tho vrUloiiient no 
revision is madcp—r.xcd land revenue is not on- 
lianccd during tho currencj’ of tcttlement. 

153. Q. .\rc ^ iiccnpieTs’ rates not credited to the 
canal P—Wh, tliej arc. 

I5l. Q. .\nd owners’ Mtcs us wellP— Y’of, 

lU.'i. G- Hn\e you any reparate land Assc.^^mcnt in 
addition to otc.ipicrs’ rates:— 1 iiavo no owners rates; 
for witstc land 1 Iinvo propped ti fluctuating water 
advatit.ago rati', 

IC'3. Q. Is tho hind lu’wcs-raeiit wliero new lands lire 
brought under niltivatioii also credited to canal P— 
ICs. 

107. G. {Mr. Ihhtttrin,)—l understand that you 
don't consider Miir-allargarli to bo liable to fiwninof— 
No. 

lOS. G* About the c’ther system, 1 undoiw’.and that 
work begins in December and continnos for throe 
months?— Tliere are three terms of oiio month each, 
but there are intervals hetweon; it goes on to .tpril. 

1C9. G- With regard to tho nitor.ition from rU.erto 
eo.v'i, why has it been neci'.s-sary to change what seems 
the bi’st thing for the people? — In the lirst place, tho 
distribution of tlie tithrr lystcm was very uneven; and, 
in the vecoml. the mohnrrira who worked tho diAcrs 
Were very dimcult to wiitrol. 

170. G. You are satisned that it it for the benefit 
of tho people to change the ehher lo water ccss f— Yes. 

171. G. Y'oii say in jour iiolo that wells, when in- 
dependent of canal irrigation, are no protection 
against drmiglit Iccauso jou c,innot work them pro- 
fitably in II year of drought, why?— They cannot irri- 
gato a sufficiently largo area. 

172. G. Wliy?— The land in this district consists of 
n thin stratnm of soil wliich does not hold water; if 
jmi don’t water the crops frequently, tlicy dry tip. 

173. G. Ho you mean that a well, to bo uscil^ profit- 
ably*, imi.>-t have rain or canal water to help it." — ^Ics. 

174. G. In years wlieii there is_no rain, I suppose it 
is doubly protitnhlo in so far n-s it helps tho people to 
withstand drought? — Yes. 

176. G. What obstnelo is there to tlioir extension in 
the Thai?— It docs not pay as well ns before. 

175. Q. Do von tliink wiuit of manure has anything 
to do with it? — Yes. 

177. G. Do you think that n man is provetfeed from 
iMukiiig a well by fe.ir of tho wet assessment that will 
ho put on after 20 year,?— No.. 
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_ 178. C. Do you think tlio 20 years’ term is snOl- 
ciontly liberal for exemption P — think so, 

179. Q. That does not prevent extension P — No. 

ISO. Q. As regards wells'that supplement canal -irri. 
Ention, you proposo mensuros which would lend to an 
extension of cannl irrigation; will there bo any diffi- 
oulty in constnicting tho number of weils ncoeasniy'to 
supplement that irrigation P — don’t' think there 
should bo. 

181. Q. There has been considerable canal extension 
|n the past; hnvo wells kept pace with itP — ^The cnnni. 
irrigated i.'irca has risen faster than tho wells. 

182. Q. Supposing Goromment should adopt mea- 
sures to induce people to construct wells, would it 
materially assist tho extensaon of well irrlg.ationP- — 
Yes. 

183. Q, Do you think tho 0} per cent, interest 
has prevented people from mnlcing wells P — ^No; 
people would hnvo to pay much more to a bnuia. 

18-1. Q. 11711011 yon say that you think more libor,-!! 
oiTors of assistance might promote wells, what aro jiou 
referring top Wliat inducements would you oflror, sun. 
posing you had power to do what you liked? — I would 
reduce tho interest to half what it is now and would 
make it easier for pe'oplo to got iahavi than now; our 
main diiTienlty has been that during jvast two or three 
years there has been no money to give ; and I would 
rule that tho revenue officer should settle tho matter 
on tho .spot and pay out tho money while in comp. 

183. G. As regards the re-payment, tho shorter that 
term tho less is tho total intore.st paid; is not tho 
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short term often asked for by tho borrower P ^Tes, 

people like to got rid of the debt. I should besides 
like to call the attention of the Deputy Commissioner 
to the suspension of thdse instalments; they are sel- 
dom given, and this works very hardly. 

18G. Q. You say that indigo is a valuable and ex- 
tensively grown crop P— Yes; but I am afraid that it 
will not be valuable in future. 

187. Q. {The President.) — ^Has any reduction occur- 
red?— Yes. 

188. Q. On account of German competition?— Yes. 

189. 0. (Mr. Jhhetson.) — Have you had any trouble 
about tho supply not coming on in time?— Occasion- 
ally. 

190. Q. Is indigo kept down by that uncertainty P 
— Yes, to some extent. 

101. Q. Your scheme would remedy that? — ^Ycs. 

192. Q. Is there any difficulty in making wells as 
to being .sure that you will find water; sometimes a 
man starts a well and has to give it up? — ^Ycs. 

193. Q. Could any help bo given him by the use of 
boring cools? — It has not been tried. 

194. Q. Do you think it might help? — ^Ycs. 

193. Q. It has been proposed by responsible people 
that Government should themselves construct wells 
with the consent of tho owners in private lands and 
recover their m'oncy by n rate on tho irrigated area; 
do you think that scheme would work P — I don’t think 
the people would like it. 


Tho Honourable Mr. fiimC-nv Preston, Chief Engineer and Secretary to the Government, Piiiijnb. 

(Lynllpur, Siu] Xovemher 1001 ) 


Memo, of suhjeets on tchich witness 

1. Will _ ndvoc.ato the restriction of irrigation in 
tracts which already irrigate a very high percentage 
of tho cultivable commanded area, or in which tlio 
spring water level is high, in order to provide water 
for tract.s which at present receive no irrigation. 

2. Will present n special note, and plans to ex- 
emplify it on the necessity for larger grants for tho 
development and improvement of tho inundation 
canals by tho construdeion of distributaries, stop 
dams, outlets', etc., so ns to bring them into lino with 
tho perennial canal systems, 

3. Will ndvoento tho ontiro management of tho 
inundation canals, including tho incamromeiit and 
a'Kossmonts, being in tho hands of this department 
so ns to place its officers in imniedinto touch with the 
znniindars. 


proposed to give evidence. 

4. Will bring to tho notieo of the Commission 
tho necessity for constructing more weirs on tho 
Sutlej, Chennb, and eventually the Indus, so os to 
assure tho early and late hhitrif waterings to tho 
inundation canals, which must gradually bo nlTcctcd 
ns regards date of opening and closing by tho with- 
drawal of water for tho perennial canals. 

0. Will ndvoento the piovinciali/.Ttion of the canals, 
so that tho province may have a direct pecuniary ad- 
vantage ill Its development. 

C. Will bo prepared to explain, amplify or be exa- 
mined on tho notes already written and laid before 
tho Commission on tho existing and propo.sed irriga- 
tion works. 


1. <?. (The President.)— You aro Chief Engineer of 
the Irrigation Department in tho Punjab P — ^Ycs. 

2. Q. How many years hnvo you hold your present 
post? — ^I acted for Mr. Ueresford for seven months in 
1898 and have had permanent charge from February 
1909. 

3. Q. Doforo that time you were acting ns Chief 
Eiigincor in tho North-Western Provinces? — Yes, for 
13 months. 

4. Q. Doforo that whore did you spend your ser- 
vice? — I hnvo served on nil tho perennial canals in 
the Punjab except tho Western .Tiiinnn Canal, hut 
never on any of the inundation canals; I know them 
academically, but have no practical knowledge of 
them. 

0. Q. Hnvo you had any practical famine rcljef 
under you P — None whatever. The nucslion of famine 
administration came up after tho 1897 ^niine, and 
it was decided, with tho concurronco of His Honour 
the Lieutenant-Oovomor, that it should bo under tho 
lionds and Buildings Branch. In soino cases wo givo 
professional advice with roforenco to irrigation 
mnltors, but tho work is in their charge. 

6. Q. A largo number of labourers were sent up 
from ilissar to .Tholiiin, who did that P— That was 
done by us ; llr, .T. N. Taylor did it under tho orders 
of Mr. Field. 

7. Q. Have yon any reason to regret tho transfer 
of tho famine ndminirtrntion to tho Bonds and Build- 
ings Branch P— I think it is eminently right, I plumo 
mynclf on having got rid tJf tho famine work, my 
reason being that during a fainino irrigation men 
nro hnrdc.st worked to mtiko .a reduced _ supply as 
far ns possible, while the grants of tho Buildings and 
Bonds Branch being reduced sets tho men free, 

8. Q. Can you speak of thp other Provinces P — No, 


9. Q. Tho only analogous one would bo tho North- 
Westom Provinces? — ^Yos. 

10. Q. You advocate “tho restriction of irrigation 
in tracts which irrig.ste a very high pcrcontngo of tho 
cultivnblo commanded area, or in which tho spring 
level is high, in order to provide water for tmefte 
which nt present receive no irrigation.’’ I under- 
stand that that practically has been done on some of 
your canals? — ^Yes, I don't know whether I am nt 
liberty to coinineiit on n note by Mr. Wilson. 

(Mr. Wifson.) — I have no objection. 

(rrUness.) — ^Tlio Bari Donb is rather an instance in 
point. I first took up the question in 1898. It has 
taken three years to got tho Bevenuo authorities to 
agree; there has been a very long controversy : I have 
all tho papers bearing on it, and if you wisli thoia put 
in could do ho. The difficulty has always been that 
tho Bevenuo authorities say “you will upset our 
settleracntB." I think they should revise them if 
necessary. Personally I was very glad to see tho re- 
marks that Mr. Wilson has made in his note. I think 
it shows a tendency on tho part of tho Bevenuo offi- 
cer to alter tho procedure hitherfo observed in tho 
caso of tho Western ,Tumnn and Bari Doab Canals. In 
his Inst paragraph Jfr. Wilson advocates practically 
what I do. 

11. Q. (The President.)— Wlmt does ho advocate P 
— ^Ho says that “where tho rainfall is good or the 
underground water level sufficiently near tho surface 
to make irrigation from wells prncticnblo, canal 
water in the winter soaSttn should gradually bo re- 
fused.” That is — ^lio advocates tho_ withdrawal of 
water from ono tract that is highly irrigated, ns in 
tho case of tho Bari Donb Canal, or whore the spring 
level is high. This is what I hnvo been ndvooating 
for Home time. 
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12, Q. On tlio Western Jnmna Canal has been 
clone largely? — Yes; there iras n groat discussion 
trhen Colonel Jacob tried to canr %)Ut the estensipns. 
He was eager to push the Western Juiiina Canal into 
Jlolitak, Uissar and Sirsa- Sir Denis Fitzpatrick 
said ire liad obligations to the Delhi cniltirators xrho 
had a prior claim to the irator, and iro must shoir 
that they ironld not lose ; finally, Colonel Jacob shoired 
that the Delhi people irould not lose, and J think 
that ho has been justified in the result. On his 
strong recommendation rciy considcrabld extensions 
irore made, vh., the Natdnk, Bhiivnni, Rhalot and 
Petira Rnjbnhas. I ironld noir myself like to con- 
tinue that policy and push on tho Western Jumna 
Canal. Tlio canal has raised tho spring level in tho 
last 60 or 60 years and they can noir ivork wells 
easily; my idea is that wo shmild make them take to 
irolls, rovising tlio settlement if necessary; and that 
wo should push on to Hissar, Rohtak and to those 
parts where the wells are very deep and which are 
no doubt tho moat unprotected part of the Punjab, 
.lust referring to Mt._ Wilson's memorandum might 
I bring it up to date in ono_ particular. In tUo nr^ 
paragraph ho gives tho irrigation figures for 1899- 
1900; tho area irrigated by State canals m 1000-01 
was 6,000,630 acres-, that is, nearly 60 per cent, tnote 
than the provToiis year. 

13i Q. Are inundation iwinals not included in State 
canals?— Yes, they arc. 

14. 0. In reducing tlie irrigation would you do it 
by reducing tho size of tho outlets? — ^No_! wo should 
do it by lengthening tho tatils or periods of total 
closure. 

16. Q. With regard to what you say in your note 
ns to tho dcvoloppicnb and improvomont of tho inun- 
dation canals, I think this is the most important 
jeeb wo shall have in tho Punjab?— That is practi- 
cally tho (jiiostion on which Mr. Brodio gnvo cviaence. 
I should like ta put in those maps winch show «io 
hideous system of wnter-conrsea that at proseiit oxms. 

1C. <?. Of course what y«iu propose entails a Inygo 
fflcponditUTo of money— npark \'l^®.,^?ujistion of 



— 0 . -..0 probability ■. 

of course bo soriy to give any guaran'cee. 

17. 0, You don’t think there is any chance of thoir 
being hopelessly the reverse?— No, there is no chance 

18. Q. Is it desirable to keep up a P«- 

twoen the grants .given to innn£arion 

canals and those given for poteunial “*‘*'1® • ^ ” 

not maintained ns a mrfeter of fact. Wo linvo two 
inundation canals— the Lower .‘Jolmg 

tho Sidhnai which wore made as productivo pubho 

works. , . 

19. Q. 'nioro is no distinction .so Ions n® “ ” 

uroductiTC. whether tho work is inundation P wn- 

No. These two aro eminently productive 

works. . 1 

30 0 Yon make n reforenco to certain canals on 
which comparatively small souls have been spent and 

I would put them on an efficient footing as protec- 
tive works. . 

91 O Your naragrapb 3 raises a thorny question 
1 • i, ■: T rltaV Vithin our reference, I undci- 

rfand you ta conlidor that tho management of tW 

the iKinWioa of mora 

that whole 9 U“t.on has been Bevonuo 

is that wo might affect the opening popjible. I 
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lion to these canals. Constant canal irrigation is in- 
jurious to khadir lands. If they grt tlioir waWings 
early, so as to bo able to son- the hharif and late in the 
summer to mature it and put tho rail into the ground, 
they should depend then entirely, on wells or rain 
to mature tlio Jotter crop. Aly view is, taking tho 
Sutlej, that wo might put a weir at Sobroosb and 
another at Fazilka, above which it would bd quite 
possible to construct the Pak Fattah inundation ca- 
nal ; another weir might bo put in at .Adamwahan. 
It has not been worked out, hut I hclievo it would pay 
bu make these weirs from loan funds. Tho ciilhva- 
tOTS could pay higher rates when their siipplv w.-#? 
made more coitain. If wo gave them water for Itharij 
and rahi, they should pay a higher rate than they pay 
on inundation canals. 


23. Q. Would you try so to erect your woire th'.afc 
there slmnld ho a canal system on both sides (rclcr- 
ring to map)? — Yes, that is a sine qud non. 

24. Q. The Sobrawn weir would not do for Bahawal- 
pnrP — No. (Explained on map.) 1 iiould not give 
any of those lands water in tho labi. The Khanwah 
Canal worked during the ivholo of tho cold weather, 
but I think it is a mistake to let iiiundaiion canals 
rnn in the cold weather. What I have .said as regards 
tho Sn'clej would apply also to tho Clicnab. CEsplained 
on map.) 

25. Q. Have yon considered tlic n.nvigation rigbts 
on tbeso rivers? — Wo have not provided for tlicm. I 
have referred to 'this matter in a recent letter to 
Government. It was really an ovoisight tliat no 
provision was made in tho estimate for tho. Lower 
Bari Donb Canal for -n lock in connection witli 'the 
weir. As a matter of fact, . wo have .not provided 
lodes for nny weirs cveopt in connection with the 
Sidbnni Canal ; if considered necessary, an addition of 
fire lakhs to the Lower Bari Danh Canal estimate 
would more than do it. 

26. (}. As regards the ■multiplication of weirs, 
I suppose you would agree that tho cost of tho 'woirs 
iiould be indepomleiit of the size of 'the canals? — Tho 
cost of tho weir would be tlio same for a largo or 


a small canal. 

27. Q. With regard to what Mr. Wilson says in his 
note, dated 23rd October. “Tliid is bad finance, If 
it can bo shown (ns it often can) that the expenditure 
of a lakh of rupees in extending or improving an 
inundation canal will bring in more than 10 per cent., 
tlmt lakh sbonld bo immediately fqrtbcoming ; but it 
cannot bo got, while there is no difficulty in petting 
Inklw of rupees for e.xpenditure on a porcnnial 
canal.” Wliat is jniir opinion?-J ngroo generally, 
but of coiirso wo cannot do cveiytliing at once. Snp- 

the result of tlj© labours of tins CowmiRsiou 
was tliat they R.oid wo will giro an enormous sum For 
irrigation, still wo could not spend it .it once; we 
cannot work ns railways do; that is, buy n million 
slecpoTS. or onlcr .so many hundreds of mil.os oF rail- 
wnv track. Canals .nre made by coolies paid in pice, 
anil there is a distinct limit to tho amount that can 
be spent, cortniiily in the Pnnj.ib. 

28. (?. Tlie Financial Department would no dqnht 

BUy so much the better P-j-le®- '®’ ^ 

n slight error at the end of the s.nno V|}iaprapli. It 
is said that there is no capital account for the inun- 
dation cnnnls; but, as a matter of f®®*: Xl 

tnl account for the Lower Soling. Ridhnai.. Indus and 
ITnner Sutlej Canals which are all .inundation. canals. 
Tli? Rhahnur Canals are divided into Imperial ami 
Provincial; there is n capital 

rccKnicVtae^nmml -Irrigation ^ 

90 0 (Mr Jbbetsofl.)— Tlio Sidhnni and Sohag 
worn midffroni loan fund, and their c.apitnl account 
is complete? — Yes. . . x •_ 

90 0 Of the other caiinlt the capital .® 

nlcte capital account. ■ 

31. Q. {The tho Sntyof 

of tlio same note Mr. Wilson i Wy&— „ 
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prpsqnt prosperity; one of the best means of doing 
this is to girc'cliem n share of tho irrigation from tlio 
perennial canal.” That I understand is the prin- 
ciple on irhich you work? — ^Yes, wo will extend irri- 
gation into tho river valleys and reduce it^ns scoii as 
tile spring level rises; wo have intro'duccd tliis 
principle for tlio Chennh and Jhclum Canals this year, 
nud tho test will be tho rise in tho spring IcvcF ; tliis is 
tlie only test that it is possible to hove, rihstruclions 
liave boon drawn up and ngrccil to by tho Civil and 
llovenue antlioritics and approved of by Uis Honour 
the Lieutonnnt-Governor. (Copy shown.) 


32. Q. Is it looked upon ns n duty to see that the 
existing rights nro protected ns rognnls tho hhadir 
lands; is there money compensation.*' — No, I don't 
think n.s far ns I know ‘chat my department tiocs any- 
thing except in tho tracts whore wo have charge of 
tho iniundntiun canals, ns, for instancci tho tract be- 
tween the IjtwoT Soling and Hnilwah. 

33. Q, Yon recognize the principle .so far that you 
linvo’ndvocnlod that, in tho event of the Ijower Bari 
Doiib Canal being executed, it is dcsiralilo to_ ensure 
the rights of early and lute waterings, and it is to 
meet tliis case that you proptwo to put in weirs?— Wo 
linvo not recognized the principle in the past, but 
I consider it tho right thing to do. 


31. Q. Do you consider that supposing the snne- 
tirni of‘ the' Governinent at Tiidin were Kiveii and 
funds wero found that it w-ould bo desirnblo to go 
ahead with the Lower Bari Doab Canal at once? 
Ye-., r hnvo ndvoe.alcd Ih.at wo should go ahead with 
it this year. 

35. 0. Sir. "Wilson in his note says— “ n new schemo 
like the Bari Doab iiroject xliould not be sanclioncd 
until a complete survey of tho river vaHey .iclow the 
proposed weir has been made, a thorough iiKpurj- into 
(he effect of the opening of the canal on ihc nwr 
valley below carried out, and provision made for re- 
medving, ns far ns possible, tlie inpin- to ilie inlia- 
biUiiits of that valley to ho nimcipated ns the 
tho opening of the canal." hat do you tliinU of Ihnl . 
—1 think it would be very diffeute to anticipate nhat 
will bo the effect; ns a matter of fact, we shall hnvo 
to legislate for whatever happens when it does occur. 
It vould he very- dilTicull to nnticipnto w' "* 
ho tho effect of tlio opening of tlie new canal. I Du 
r have shown that the opeiitug of the isirhind tanat 
has not affected tho. inundation canals of 
'Tlio llevenue authorities do not ncree. in_ any c.ise 
wo could iiWl hiwor the beds of the 
until tho supply had bocii reilueod in the ri\< r. 

30 0. You could comnienco J'"'*’,' 

■\Veir®— T doubt whether we should be able to anti- 
cipate what it will bo nece-snry to do. 

37. Cl. As regards the Lower 

would bo advisablo from nii ndiminstratiie .P" 
view. 1 would not. if it emild bo avoided, .mure 
riverain land to irrigate high lauds. 

0. Would voii iibstain from .irrigating t ie Ingh 

it. 

lit to tlio cfiunlry as a wbole. • ,1 

li olein.?-! <lon’l tW'* <'“! "" 

■"ave’«eveVrrm”’in 
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would ho absolutely impossiblo to do it at onco; wo 
should have a great mass of information winch -we 
conld not 'nssimilnto. 

42. (>. Mr. Wilson’s fiAt proposition is nn nnniinl 
grant bf 10 hikhs to tho i’unjab. Is that tho kind 
of llniig likely to iiietfc your case or do you want 
iiiorq? — t doubt if wo could spend more. Speaking 
roughly, I think 10 Inkhs is nn oiitsido figiiro for tho 
iniindnticn cninils. 


43. Q. Coming back to tho Western Jumna Canal, 
would jt be, ns tnr ns you kn’ow, practicable, from an 
irrigation point of view, to tnko n great inuiidntioii 
canal, any from oppesito Knrnnl righc across down to 
Hissar? — 1 nm afraid I could not give nn opinion, nn 
T do not know the levels. Ic is ii question whether 
it IS worth while taking only inundation irrigation 
into dry tracts. Mr. Ward and I have discussed thi., 
qiicstioii (referonto made to dingr.sms). You don't get 
a supply till well on towards the end of July, and ‘it is 
gone by September; there is n working ilood for n 
very short period only. 

41. 0. Do you know bow much of tho low supply 
is iitilisoJ?— ^ft is all utilised. The .Iiimna river is 
not a good river to take nn iiiimdntion canal out of, 
bcciilt-o tlinro would be in.Miiricicnt water. 


43. Q. Tho iiifornmtion wo have received so far has 
been to tho effect that tho necessity for protection 
against fiiniino is greater in llixsnr than any other 
part of *chc Punjab, and that there is no way of meet- 
ing it?— No, except to withdraw wntor from Deihi 
and Knmal and give it there. I don’t see any other 
way. 


4(1. Q. If that policy wore followed, it should bo 
applied in nil justice to both sides of tho Jiimna? — 
We should get into political negotiations with tho 
North-Western Provinces which it ivoiild he hotter for 
tho Imporiiil Government to adjust. Under the exist- 
ing arrangement wo tnko Iwo-thinls and tho Norlli- 
Westerii Provinces one-thinl of tho supply. 

47. p. Can anything on a largo scale he done with 
tho Gliaggnr streams? — I doubt whether nnything can 
he done. T nm also personally very sceptical el the 
advantage of doing anything, because at tho timo 
you most want the water the rivers are dry. In a venr 
of famine the nhsenco of rain causes the chnunpls to 
iin dry; at the time yon most wnpt the wrfeer it is not 
there, and when tho clmnnols nro full, the wnte.r is 
not wanted 

48 P It is nn use, I suppose, tiring to find if thero 
nro besitiH in tho Ilimnhvyns in which water could ho 
imiioiimled nt a reiiHoimblo cos’f? — Tho slope is too 
great ; I know rtf no plnro T doubt if ynu could mnko 
any storage works in the valleys of the Hironlnyns. 

40. p. Ofr. Ibbr/Koii.)- Can you say aii.vthing of 
the hiliv roiintrv within the Salt Uimge area from Jhe- 
lum fo’llnwnl IMmliP— Note No. 10 on page 0/ of my 
volume of notes deals with tho subject. I believe there 
nro valleys in whieli water could ho iiiipoiiiidod, but 
they are said to yield salt water. 

50 P. Has liny cxniiiiiintion ever been nmdo? — 1 
don’t know. 


51. P. And nboul tlie Giirgnon hiUs?- Tliere is a 
oiiiplolo note in Ibo ‘’Notes on Irrigation Works 
riie general history is 'dial they were in charge of 
(Ur department up to the Inter scveifcies aiid llien they 
rrro coiHulcml to ho sinnll Jinu iiij'iKnincniit thiit 
liev were given back to the zamindars. There is a 
lote on tho subject nt page IIC 
5‘J. P. {'Ihc Picsidciif.)— Can you supply us with 
Liiv figures regarding the relative productiveness iif 
rrigiited and nqii-irngated Inml ?- No, • 
il hand The difficulty is, I think, that the outturn 
■nrios from field to field. Some SPttlemeni; ollicem 
Hive iiindo crop experiments and publish id the figures, 
lUt they are mnsidered to he njisolulely valueless 
.wing to tho difficnlty of striking nn average. 

.33."p. What i.s vmir feeling about the neeessily of 
irtificinl driiiimge in a properly irrigated triu-t^ Mte 
he riieimb where distrihiitiines have hreii well laid 
,,f p_I think drainage mtist go hand in liiiiid with im- 
;nlion. In this t riicl wo have hoen parlioiilnrly enre- 
iil nhont rosen-iiig land for drainages. 

51. p. On rrh and ii.'nr lands have you known 
nti-sfattorj’ iiislniice.s of reirfcdolling 
nrios in land which had gone into ii state of dcterioriv- 
ion?— No. I don’t know of any. 

B3. P. What about tho Bari Doab Canal ?—'nio» 
1 no left land to spe.sk of. We linvo porliaps a little 
iiore experience on l.liis (tlio Cliennb) 
great deal of rrh on it, nnd 

e'en that after five or mx years of rice cultivation the 
and will hear a ralii crop. 

T< 
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,66. Q. Did yda armo at tLo conolnsion tlmt the 
neo crop siiolred tho rrh out of the lantTP— 1 am not 
quite sure. Tho practical result was that it improred 
tho land. 

67. Q. ITlmt are your views of tho Sind-Sagar pro- 
ject as far .os you liavo got P— Please see page 70 mm 
following of my voliimo on “Tlio Punjab Irrigation 
Works.” 

68. Q. Are there great diillcultics in the way of tho 
Sind-Sagar projects’ — I think that my views have 
been c.vaggerated. I am very far from saying that tho 
Sind-Sagar project is impossible. Since I rode into 
and liavo seen tho ilwl, I would bo extremely sorry 
to recomniond tho Govonimcnt of India to survey tho 
country in detail; it would cost five lakhs; a recon- 
nnissanco party is just going out in chargo of Mi 
Ward to determine what tracts nro likely to bo worth 
irrigating; the Local Government will then he able to 
form an opinion ns to whotlicr tho Government of 
India should embark on such a largo project. Tlicro 
aro largo tracts that will not repay cultivation, partly 
on account of the sand-hills and partly on account of 
tho poorness of tho soil, but I liavo only ridden ovor 
160 ntilcs of tho ihal, 

69. Q. (Mr. ITigham .) — ^Havo you got any cut and 
dried schemes for improving the inundation canals 
that arc hung np for want of funds? — ^I don’t think 
I can say that wo have any hung up for want of 
funds. One in connertion with Bern Glinxi Khan 
enmo up, but had to be returned a week ago to tho 
local olBecrs for* further infonnation with referenco 
to finnneinl prospects; that I contcmplnto sending 
to tho Government of India; it is n scheme costing 
6 lakhs and there are others in preparation. A 
good many schemes are in fair stages nf advancement 
for submission relating to the Glicnah Inundation Ca- 
nals, iMultan Division; some are being worked out; 
two came to mo on Monday last ; tbey are big schemes. 

60. Q. Scliemes for innlring di.Visribiitnries, etc.? — 

Yes. , ' 

Gl. Q. I understand they have not got tho levels of 
the eountjy ? — In this matter Major Morton could help 
you m'oTo than I could. 

02. Q. And in Musaffnrgarli? — Wo have no schemes 
ready. 

63. Q. There are sovor.-vl proposals fop now inunda- 
tion canals in tlio saihha tracts ?— There are only 
two that I know of— one in Dora Ismail Rhoin, a,nd 
tho Pak Pat'enn scheme. 

61. Q, Aro there any propos.a1s for inundation Ca- 
nals from the Cliennli for tlie sadaha between Khanki 
and tlio .Tholttm® — None have been proposed Mnce i 
have boon in charge. 

65. Q. With reference to tho constniotion of weirs 
for these inundation canals, what do yon estimafo as 
the coit of '(ho weir at Ilnnki? — 76 to 80 lakhs of 
rupees. 

66. Q Does that include tho a hole , of the head- 
works? — Yes, training works and everything 

07 Q (The rirsuleut.) — And canal head-works? — 
Not the canal regulator; tlmt would go to tlic cost of 
the rnpin line. 

CS. Q. {Ml. Uii/hrim .) — T suppose the weir, head 
channel, and ri’.'ulator. etc., wo may look upon as 
ccstiiig ,1 crorc of rnpee^? — Yes 

(i9. Q. And y "r three weirs would cost 3 crorcs or 
rupees?— Yes. 

70. 0- Do yc'i think that tho works would pay? — 
I think so 

71. Q. Would ’.hoy lead to an iiicrcnso of area or 
increase of rc\'iiue?- To both. 

72. Q. Wo could not get tho honcRt as regards e.s- 
nalfl in X.ative States?— Xot, unless we earned out tho 
work in connection with tho States, 

73. Q. Then you would make tliem conlribule'’ 
Yes. 

74. <3. How long will it take to construct tbo weir 
at Hariki? — Five years. 

76. 0. I suppose you could not construde any more 
weirs at tho same time? — Yes, wo could. 

76. Q. It will take a number of years to mako tho 
four woirs*’ — ^Yos, no doubt. 

77. Q. Then the inundation canals on the Sutloj will 
not bo affcoted until the Lower Ilari Donb is in fuH 
working order? — No,, that will bo in ton years; it 
would not, in my opinion, bo possible to construct tho 
Lowor Bari Botih in less than that time. 

78. Q. Could not mcanwhilo a great deal bo done 
by improving tbo alignmont of tbo distriontaiy system 


on the iimndation canals.®— XJiKiucstionably, That 
wionld go a long way towanls meeting the c.aso. 

j ‘?i' weirs will have to bo made even- 

but Ihcv would not Imvo to bo made until tho 
irngntiop on tho Lower Bari Doab Canal is very fully 
developed?— I am not ciuito sure that it would noc bo 
remuncrativo to mako the weirs at oncor No improvo- 
nirnt\ will bo complete without tho weirs. 


80. Q. With reg.ard to tho Tipper Sutlej Canals, 
tlioy have paid very well in the last few years (state- 
nu^ni shown). Thojr worked for tunny yetirs .it, a hoa^“v 
iooD ' occnsipnal profit, but from tho year 
188S-89 there have been a steadily increasing area and 
increasing profits. It appears, looking at tiffs paper, 
tha'c tho fitianoial success of these canals dates from 
the opening of tho Strliiiid Canal ? — It is coincident 
with it. 

'81. Q. Can any reason bo given for tbo fact <!•••+ 
tbo canaJs have improved since 1887?— The only 
rc.-iron that I can suggest is the general improvement 
in tho ndministrotion of 'cho Irrigation Ilraneh 


82. Q. Has money been spent more freely since 
then? — I cannot say. 

83. Q, Has money been spent on improving tho 
Lower Soling? — On all canals money has been spent 
in cutting til bends and making distributaries. 


84. Q. It is clear from theso figures that ’die Ifn”'- 
Butlej has not siiilcred by tbo opening of the Sirlnnd 
Canal on wliieh tho irrigation has not fullv developed 
until 1887-83?— Yes. 


83. Q. I think you made several new distriliiitnrics 
on tho Kntora Canal? — ^Yes, all the cnn.ils were im- 
proved. 

86. Q. Mj' point is whether by improving the lower 
Canals wo enniiot go a long way to counteractiTg tho 
clTcct of taking off only -I.OOO cusccs for the- Lower 
Unri Doab Canal during tho flood 'season? — I tliink 
very likely wo can. 

,87. Q. That iniglit ho done before making weirs® — 
Yes, it will bo all useful work. 

, 88. Q. What 1ms prevented Pf being done hitherto , 
simply want ’of funds.*— Yes. Wo have never got tne 
grants under Kevenuo heads that we have asked for; 
under loan funds we can' get ns much ns ever wo can 
spond. 


89. Q. In regard to the proposal made by 
Ml'. Wilson for carrying inundation c.ann1s to the high 
lands south of tho .Sutlej, Bikanir and B.ahaw.alpur, 
would them he a great danger, if you had no rnhi sup- 
ply, of tlio canal being silted up? — Tt is an nmiUestion- 
ablc danger; wo should have to clear it. 


DO. Q. It would have to he cleared every year?— 
Yes. With a cniinl taking off above ii weir ire could 
not alter the position of the bonds 

91. Q. C.sn you ^ay whether levels permit of water 
being taken into the Loner Bari Doab_from below 
the iiinctien of tlie Clieiinb and Jhelnm? — 1 can 'M.v 
positively that it could not. Tn 1893 T submitted a 
report on tho subject v.-liicli I -.ha'l s^nd in. 

.92. Q. Can you say atiylhing as to fbe fe.i-.ibilitv 
of taking water from the Gugcra Branch of the Chennb 
Canal m'co tlie Loner Bari Doab® — .\s leg-irds le\el«, 
I'c is i|Uitp fe.n.sible. Iiiit it nill be extremi'Iy c.vpeii.’ve, 
because not only nould jon have to eras, the B'H 
ns'or, blit vi'u n-milcl have to cross tho whole vnll^j' of 
the Dell. The level of the water in the Giigera llrancli 
is C76, and tho level of the ground at Wsiu B;''l|'a 
Itnni IS (ilO, a fall of 63 feet in the level t’"' 
countrv. It is a little ilillicnlv to uive the inforr.ia- 
tion exnitly freferi-iire mad'' to eoiftoiir map). .Is, ro- 
g.ards levels, there is iioHiing m'.ninrt it. hut the 
«-cheme nould work out to .s-emo prohibitive sum. 


P3 Q. If you carried enough natcr for irrigating 
the Lower ' Bari Doab, you would have to t.ske it 
away from tho Clicnnb Canal supply? — Bresiim'ihly; 
if this wero done, the water noulcl not be pas-ed into 
the Olienali Canal, but into a parallel canal which 
would be roiistrnctcd. The canal could only run in 
l-harif without intciforing nitli the Chenah tiibi 
buppij'. 


91. 0. As regards affording protection to the dis- 
trict of Hissar, vou say that tho only course is to ex- 
tend tho Western Jumna Canal. Tlmt would be done 
by depriving tho Delhi and Karnal districts of 
I obi watering ?— It is tlio only way. 


03. <?. Tlmt n-ill mean not only depriving them 
f inhi cultivation, but also of sugaro.'sne ciiltivatioiir 
-I don’t think so necessarily. They can cultivate 
ugarcaiio from wells. 
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OC. Q, TJiat n’ill iiicrcnso the cost of cultivation? — 
No doubt. ^ 

97. Q. AVn_ would have to rcduco the cIini';;o for 
water accordingly, if wo only gave sugarcaiio watering 
in flic 1;haiif?—\os. 

98. <?. You would probably Imvo to reduce the as- 
so'.smonf*! on villages ?— That is a revenue matter 
that wonlcl have 'to bo faced. 

Oil. Q. Tt is not n iiioro qncs'cion of not allowing 
.^'atcr for nthi crops ; most of tlio villages depend on 
sugiircano cultirntiMu? — l*cs. The matter is now 
Kiider the consideration of the Binancinl Commis- 
.sionor as to whether wo should largely enhance occti- 
picr^’ rates on sugarcane. - 

100. Q, AYhcii the Sirsn Branch was projected and 
i unVil some time after it was opened, it was never con- 
templated to give it a rail supply at all? — I believe 
so,- 

101. _ Q. Tt was ono of those oaiials in which a hho- 
rif su’ppl.v only was to bo run, as wo could not in- 
crease (ho fold weather supply of the Jumna; what 
has happened in regard to that? — As far as I know 
it is rented exactly the same as the other branches 
af the canal. 

102. (?. It is an instance of failure to satisfy ^ dry 
tract liy giving merely a kharif supply? — Yes, it was 
found necc.^sary to transfer rahi water from the did 
villages so ns to give a supply to the Sn-sa Branch. 

103. Q. It "is not denied that in 'the famine year 
the water in the Juinnn was not. MiiBcicnt to go 
round? — ^Yes, whnt there was, was heitcr than nono 
at all; hut it is ndiiiittcd tiint the canal irrigated 
crops were not up to tlio ordinary standard. On the 
other linnd, prices were high. 

101. Q. Are there instructions for the guidance of 
Cnnn] Iteveniic officers for the prevention of water- 
logging? — Yes; tliese instructions came out from in- 
quiries whicji the Government of India made with lo- 
fcrcnce to tlTo extensions of tho Clioiiah Canal. Berson- 
nlly 1 think tiio principle is sound. 

105. Q. You liiive done ii great deal to restrict the 
irrigation on tho Bari lloah Canal? — ^AVo have done 
suniething, but no restriction has actually yet taken 
place hecauso the ostensions has'C not been made. 

lO'i. Q. In tho villages nhout Amritsar what per- 
eenlagc of tho cnltivablo area is irrigated ?— homo 
villages irrigated 100 to 120 per cent. I think, of the 
whole eommandcil area of the Ban Doab Canal, they 
are irrigation 08 per cent, j there uro also largo areas 
nneommanded. (Copy of a report on the subject pro- 
mised.) 

107. (?• Jlv point is, Jlr. AVilson says— '' hero where 
the rainfall is good canal water should ho roriiscd. 
Has any practical attempt been Jnade to d'o that in, 
villages of the AVesterii Junfim and Ban Boab Canals 
where water is dangerously near the surface r—i>o, 
no .s,vstematic ntrempt has been made. 

108. Q. Do yon think that the operation of tho 

iiohti svsloin tends to proyent the imnrovomcnt 

of the irrigation?— .Unquestionably it has done so. 

109. O. Has there' been any witlidrawal of, 

and ri>mi--'sioii of tlio wot rale. — No. The ' 

slmw that the area has increased eiiornimi- y. I 
records in which 1 pomtwl out that the niihit parla 
ought to have liccii ,>uliai)ccd; wo milhc have 
du'eeci new irrigation into a good many tracU ami luo 
wci. asscssniPiil has nofc been put on, a- it should have 
been. 

no. (1. (Mr. 7M,rt.i«)i.)— .-Vliout tlio irrigation on 
tho W’lsteni Jumna (.'anal,, that Mibscantinlly is of 
some fiO years’ hlandin'!;?— Acs. 

Ill' (?, Before that Ihoro was considor.alilo well 
irrigatiwii ?—! don’t know if thoro was. 

11‘2. <?. An iiniuenso do.al of liiirm had been done by 
ovei-irrigntion during tlio first 30 or JO years?— Yes, 
to cerlniii trnels. o m xi 

11,3. 0. To tlio greater part of the tract ?---To the 
greater part of tho tract then under command. 

' ii-l, 0. Great in.iiiry was c.suscd to tho people niul 
the f-oii : wells fell in and the whole U-art heenmo 
wnler-loggi'd. Then yon begiiii tW 
and by chat menus you liave done an immense deal of 
. good ? — A"cs. 

lie, <?. BcstrieLloii look Iwo forms; o"® 

Rtrirt the amount of water to a given area «"d "Is® 
tlio amount of the area to wliicli water shotilcl bo 
eIvcii by limiting the supply?— I am not quite sure 
that 'thoro was any limilntioii of supply; the records 
rf nw that since iSfifi wo have increased the supply 
erthm the ciSinl m im^^ and raid! you 

could not say thcro wits a diminution. 

Vol. lY. 


116. Q. I mcaii the supply to an individual village TP iUr. S. 

— ^No doubt. Preston, 

117. 0. Did you introduce the system of allowing 
a village so many discharge outlets ..calculated in pro- 
portion to tho area, that yon thought they ought to 
water? — I have no knowledge of it. 

U8._ (3.. Mr. nigham says you have doubled your 
area irrigated on tho Westem Jumna Canal in the 
last five years; you liavo not doubled your supply?— 

A'ery nearly. 

119. Q. AVlmt is tho average supply? — put in a 
statement giving detailed figures, 

120. Q. You have got to a point nt which tho sup- 
ply is barely equal in a bad year to tho irrigated 
area? — In tho kharif it is quite equal. 

121. Q. As a fact, in the Inst famine, the corps did 
suffer from short supply? — Tho idbi crops; I am not 
so sure that tho kharif did. 

122. (?. Now yon propose to carry that procedure 
still fiiithcr by taking water away from tho old vil- 
lages where wells can be built, in order to give it to 
villages and tracts where well irrigation is im- 
possible? — A'cs. 

123. Q. AUIlngcrs would have to build wells or re- 
store those that had fallen out of use in very largo 
numbers in order to take tlio place of the water that 
you would take away from them? — ^Yes. 

124. Q. You know sugarcane-is an important crop 
in 'cheso parts P-rY’es. 

125. Q. Tho villagers practically pay their rovonno 
from it? — A'cs, I know they do. 

126. Q. So important that it has been described by 
Colonel Ofcloy ns tho sheet nnohor of tho canal rcrc- 
mio‘? — A'cs, that was his opinion; now-a-dnys wo 
would not .so describe it. 

127. Q. I want to show its importance? — Yes, it M 
very important, it is going on still IncrcaBlng ; with 
reference to that, some Civil ofiicors ns well ns Canal 
officers thoiigbt it would bo a gbod thing to restrict 
it, ill order to save water for fodder crops. 

128. Q. I understand that that policy has boon dis- 
allowed?— No. Sir Denis Fitzpatrick said sugnrenno 
hamper* iH very much ; tho question of raising rates 
should be taken up ; it was intended to raise rates in 
oriler to restrict it and set water free for rahi crops. 

120, Q. I understood it had been definitely dis- 
approved? — No, tho matter is now boforo tho I'innn- 
cini Commissioner. 

130. Q. Tho present rate for Bugarenno is cstromoly 
low? — ^A'cs. 

131. Q. It would require an enonnons inorenso in 
tho rate to rcduco die cultivation of sugnrcnnp mnto- 
rinllyP— Probably it would; I am very doubtful if niiy 
increase, wliicli is in tho least likely to bo sniictioncd, 
would materially affect tho area. 

132. Q. Dw vou think it would ho possiMo thni 
the number of‘ wells, necessary to cuUiviito tho ramo 
aicn of Biignrcniio that tlicy now cultivate, could bo 
limit and the area innintainod ; I see that the area 
of Mignrcniio is 85,000 acres; if that wore to ho irrigat- 
ed by well.-,, yon would want at least 16,000 wells?- 
Probably more, perhaps 20,000, if it was to bo trans- 
ferred to well irrigation. 

133. <?. Do you know any wcll-inigatcd tract 
where tho same proportion of sugarcane is miltivatod? 

—I don’t know any place, unless perhaps Batnln. 

131. Q. It is n fact that ono of tho first rmults of 
Iho introduction of canal irrigation is that tlio stoCK 
of cattle is decreased?— I have hcaid it is. 

135. 0. And in other ways the wln 'o. ngricullural 
economy of irho villngo is inodificti ; loi iiistimcOj tlio 
Kunihnrs disappear and so on P— Yes. 



exf elisions must be mnilo very gradually. 

137. Q. There is a good deal to bo said on the olhor 
Bide of tlio qiieslioii and against tho proposal? Yes. 


Tts 0 Do Ihoso consideVations constitute o for- 



tors to irrigato a larger area than that for wJiicn wo 
have promised to supply water. 

139, 0. AYhon a new canal is opened fto tendency 
SB to extend irrigation oa fast aa posaibloP . 
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140. Q. Bnfc, iliore tiro Tariona ireiglity considoF- 
ntions on the dtlior side i:iich as I hare referred toP— 
Yes. 

141. Q. For instance, yon say that in the hhmlir iho 
irrigation iias to bo reduced as spring Icrcl rises? — 
Yes. 

142. Q, Would it not ho srisci to keep your irriga* 
tion doirn to tlio level ■a-liicli you contcinplato mar be 
safely alloivcd in khadir lands ? — I am not sure that 
wo can restrict it to that] tho difficulty in working 
on tho basis you suggest would bo that wo nro unable 
to measure exactly tho volume of the water supplied 
to each cultivator; we liavo nothing except tho area 
irrigated ns a fact and the spring level as a fact; of 
conrso tho perfect solution would bo tho meter. 

143. Q. In practice cannot you do it roughly by re- 
ducing your supply? — Wo do it, but there may ho a 
difficinty -on the largo scale on which wo should have 
to do it. 

144. Q. Would it be a good thing to aim at? — Un- 
questionably. 

146. Q. Have you any knowledge of any attempts 
to restrict tlio uso of canal water on well-irrigated 
lands? — Yes, we tried our best to do that on the Bari 
Boab Canal; we used not to give water on well lands 
and tried to keep wells working. 

14G. Q. Did you succeed? — ^No. 

147. Q. Why? — In tho first place, at that time, there 
was a water advantage rate wliich was only charged 
to barani lands; ns well lands had been assessed as 
ehahi, we were not allowed to charge water advantage 
rate on such lands, so that a man who took water on 
well land paid less than on barani land. 

148. Q. On some places yon have charged double an 
lands irrigable by a well? — ^Yes. 

140. Q. Did that stop the uso of tbo wator? — 1 am 
afraid I cannot say. 

160. Q. Wan it effective while it lasted? — I cannot 
say. 

161. Q, In 1883 tho Nortli-Wostern Provinces made 
a similar attempt and failed?— I am not aware, 

162. Q, Have' you over oonsidorod tho qiio.«tion of 
varying rates for water, higher at the tail of the Ban 
Donb Canal for oxamplo and lower at tlio top? — I 
have considered and ndroeated it. 

103. Q. Do you see any practical difficulties?—' 
None. 1 think tlioro might bo a zone rate. 

164. Q. Would the objection bo that two villages on 
either side of tho zone boundary would bo paying 
different rates? — I don't think it would matter; that 
is tho case under the land revoiiue system at present. 

165. Q. You don’t think any injustice would bo felt, 
as between villages on opposite sides of your boundary 
lino? — No. 

156 Q. I understand that on any canal however 
Ecicntificnlly laid out a certain amount of local damage 
will be done, which may ho remedied by drninnec — 
drainage to individual villages, to soil by water-log- 
ging, rcii, etc.? — Yes. 

167, Q. Has compensation within your knowledge 
been given to villages that have been damaged in that 
way by canals? — No. 

168. Q. You ndvocato strongly the principle tliat 
individual interest must in some cases bo sacrificed m 
order to sec«rc tho greotest benefit to tbo greatest 
number ; is it not of the very Iiigbcst importance that 
the individuals so sacrificed should bo compensatocl 
and compensated amply? — Assuredly. 

169. Q. Is that principle gonorally observed on 
canals in tho Punjab?— I cannot recall any instances 
in which compensation has been given. 

160, Q. I think in the Punj.-ib to some oxlcn^nnd 
in the Nortli-Westcm Provinces to a very great extent, 
the mistake was made of beginning with top low wator- 
rntes and allowing landlords to acquire in the f®*’? 
of rent a very largo proportion of the profits of water? 
— Yes. 

101. <?. And that practically our a'ttcmpts to ic- 
cover a substantial share of that profit have failed?— 
Yes, they have failed, I believe. 

162. Q. Beoont policy in tbo Punjab canals has 
tended to amposo full occupiers’ rates so as to leave ns 
fur ns possible no unduo profits to tli© owners? ‘ics- 

163. Q. The necessary leniency winch you must use 
on first opening a canal is mol by fixing full rates and 
giving liberal remissions? — Yes. 

164. 0. Does not tbo Local Government receive a 
fibarc of ivater advantage rate, and none of occnpiors 


rate ; and nro not cesses levied on tbo former, but not 
on tho Inttcr? — Yes. 

16.5. Q. Has not a water advantage rate been Im- 
posed where you think it svould has'c been better to 
impose a bigber occupiers’ rate and no w.atcr advan- 
tage rn'cof — r know it has been eontinnally urged bv 
Settlement officers that if they didn’t iinposo ihe lalter 
they could get nothing out of the canal. 

_ 166. Q, Within your knowledge these two considera- 
tions have complicated tho question? — Yes. 

167. Q. In priictico at preson'e tbo Panjnb Govern- 
ment 1ms a much sinnller interest in the extension and 
promotion of irrigation than tbo North-Western Pro- 
s'iiices, tho canals in the latter province having been 
provincialized and not those in the Punjab?— Vos. 

168. Q. You are an advocate of provincializing tho 
canals? — Yes, because I am a Punjabrand 1 tinnic tlie 
Punjab slionld get tbo benefit of tlicir splendid pro- 
perty. 

169. Q. How far in tbo North-Western I’rovinccs is 
tho surplus income from the cxtciiMon of irrigation 
secured to tbo Local Govoriimont, and htJiv far is it 
absorbed in tbo quinquennial contracts. Having been 
in tho Sccrotariat tliero. I siipposo you know? — I 
don’t think I can say cx.actly; tho last contract is an 
extremely complicated one; 1 gave the details in tlio 
Revenue Report of the Nortli-Wostom Provinces for 
1898-99. 

170. (?. Mr, Lnvillo said tho cornil inc^c is kept 
wholly 'outside tho contract? — That is wrong. 

171. Q. It is included in the contract? — Yes. 

172. Q. That means that, apart from any agrcciuciit 
between the Provincial and Imperial Government, by 
which a larger proportion may be given to Provincial 
on accoiiiit of good mniiagcmcnt, if the Provincial 
Government wishes to scenro to itself a share of tbo 
increased income which it has gained, it must corre- 
spondingly increnso its cxpeiiditiirc witTiin the term 
of the contract? — It must do .so. 

173. Q. It is not always possible to spend tho money- 
year by year. Supposing it were possible to keep, i.lm 
Canal income oiiteido the rtintrnct and allow the Pro- 
vincial Government to fund it on tbo understanding 
Hint it must bo devoted to canal works, would that not 
bo a powerful stimulus to extension of canal irriga- 
tion .'•—I don’t think it would be easier than it is now. 

174. Q, X understand you find it difforen'e to get 
money for minor works and sim-cys? — ^Ycs. 

175. Q. And then the improvements on inundation 
canals; would it not have boon pos»blc to c,irry_ tlicso 
out if tbo Provincial Government bad bad an irriga- 
tion fund out of the income which it had earned from 
extensions?— Yes, if they had a fund like that. 

176. Q, It would be n question between tlio Imperial 
and Provincial Gervemments; if tho Trovincinl Govorn- 
mciit bad such n fund at its disposal, would it not bo 
a strong impetus to canni improveraorft? — ^Yos, no 
doubt. 

177. Q. It is generally said that tho indiscrimiiiato 
use of water on lands for which tlicro is not enough 
mnnuro injures the soil. ,,Is that your experience?— 
I cannot .say that I sco any deterioration 'of soil In 
tho Punjab. I don’t think tho crops on tho Bari Doab 
Canal are any worse now than they wore 10 or 16 
years ago. 

178. Q. Not pn the lighter soils? — ^No, 1 Iiave not 
heard any complaints, though there has been heavy 
over-cropping, 'raking also the Clicnab, ! cannot find 
that there has been any material dcteriorotion. 

179. Q. That is virgin soil. In any case have you 
noticed or hb-ird of dctMiorntion owing to the use of 
water where mamiro ib net available? — No, in the 
Swat Valley they manure considornlily. 

180. Q. Do yon think, as an Engineer, that if you 
ircTo asked by a Punjab .peasant to adviso him as to 
the location of a well, which ho intended to sink, that 
IB to say, wbero ho would be likely to come to a hard 
or a soft startum of soil, thsft you could give him any 
advice worth having? — ^No, not without boring. 

181. <?. Do you think any Engineer in tho Punjab 
could? — ^I don’t know of any. 

182. Q. Can you acquire that knowledge?-— I don’t 
think so without practical experience of rinking an 
enormous number of wdls. 

183. 0. Can you tell me the cosft of a trial boring 
for a depth of say, 40 to 60 foot?— Something small, 
Rs. 10 to Rs. 16. 
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181. Q. Tlio Fnmino Codo projocts of tlio Punjab 
bavo been just revised? — ^Ycs. 

186. Q. Wore you consulted about tliomP — ^To n 
certain extent. All tbe projects suggested by the Kxo- 
.rutiro Engineers enmo tlirougb mo and u'orc passed on 
to tlio Ponds and Buildings Brniicli. 

180. Q. Aro tboro any irrigation projects included 
in tbcin?— You can scarcely call them irrig.itio'n nro- 
jeets; there aro cuts oif from inundation canals, widen- 
ing banks of e.mnla,-in ono or tiro eases clearing ei- 
capes on tbo Wcsioni Jumna Canal. I think the pro- 
jects will remain on the famine progranuno for the 
next SO years. 

187. 0. Supposing you were asked wlidcher you 
could suggest any irrigation works which would bo 
of value ur exposed tracts, could you do so? — The only 
thing I couldT suggest would bo the digging of the 
Lower Bari Boab Canal; that means ot importing 
labour from fnmino tracts. I ciinnot suggest any irri- 
gation works in any tract in which there is likely to 
bo a famine. 

188. Q. Do you know anything about the parts of 
the Punjab where huiif/s arc possible ? — Noj the 
correspondonco on the subject is printed. 

181). Q. (Mr. 2fnjnro/.iio.)— You' suggest that the 
canal irrigation should bo restricted in tracts where 
a large proportion of tho nrea is irrigated? — ^I’ro- 
vided the waiter is wanted in other tracts. 

100. Q. Otherwise you would not restrict it? — There 
is no parlicuRr object in doing so, unless you restrict 
in order to prevent or counteract the effect of water- 
logging. Otlierwiso I would let the people have it. 

101. Q. Suppose there are ton villages which might 
be irrigated, though not liable to drought, avouIU you 
still give them water?— ;-I shonld like to distribute tho 
bcnclits of irrigation fairly over the whole of tho tract 
oomiunnded. 

102. (?. What is tho object of giving jt to a place 
not subject to drought? — ^It is best to give all a fair 
share of tho prosperity. 

103. <?. How u-ould you restrict the supply f—Hs 
tcducin^ tlio Bizo of the outloKs or reducing tlio tiino 
for which the water is supplied. 

101. Q. In the case of klMrif would you exclude n 
certain area from tho benefit of irrigation ? — 1 wouW 
not cxcludo a certain area. I would give every tract 
an equal share of irrigation. 

103. Q. But the effect would bo to roduco flic quan- 
tity of each individual ?— Yes. 

100. Q. Would that not affect tho onlburn ?— No ; I 
don't think it would. 

107. Q. If a field gets a smnllor supply than be- 
fore, won’t that affect the produce?— It wont affect 
tlio grois produce. ' 

lOS. Q. If I get less water won’t my oultuni bo 
affected?— yc.s, but somebody else will get the water. 

100. Q. Still it would bo at my expense. Do you 
.think tliiit would bo fair?- Eminently fair. 

200. Q. How?— You have paid nothing for it; you 
have invested nothing in the canal. 

201. Q. I am p.nying the price of the wa'tcr and j. 
am not getting a proper outturn r-fhen yon should 
nol he charged a uater-rnte. 

202. Q. Supposing instead of on nvorago crop of _12 
annas I get only 8 nimas, what relief would you give 
mo?— In that particular ease wo should probahly gi'O 
you none; that is a point on svliicli .tho Kovenuo 
Aulhori’tios aro not quite at ono; it raises tho ques- 
tion of Hnuihti nhont wliich there liiw 

deal of discussion, which is still going on, no have 
rules niulor which wo give renuHsioiis in the ease m 
• total failure, hut tho rules don’t allow for tho case ot 
reduction of outturn of crop. 

"OS. Q. If you reduced tho outturn hy diminishing 
the supply?— Our nilos don’t provide for that. . 

■ 201. Q. Should that not ho tnlrcii. into account 
uhen you propose a whnlesalo rediioti.oii ? — 1 uon c 
think tho cultivator should bo too'gra-sping. / 

205. Q. Do poll propo.so to cxcludo a certain area 
from irriKaiioii? — Imvo iiotliliiR to do wiih tiio 
nroa*: suppose your slmro is 9 hours, you mny do n» 
veil like with tbo ivater wo give you ; wo cannot 
•fere with that; if wo give yon enough to in-ig.ato 76 

ncrcs and you only put it on 00 acres, that is not our 
look out; wo have no authority after tho water looves 
tVe ouliot. ■ . 

200. 0. It practically eomes to this that by letting 
in a smiiilcr supply of unter to tlio rnyat yoii 
him to roduco liis area? — Yes, but, wo give nt to tlio 


other than. Wo presume that whatever tho rny.at gote 
ho will 1 ISO to miitnro In's crop and not spread it osci’ 
too largo an area and got an inferior crop. 

207.. Q. By diniinishiiig his suppl.v yon mnko it 
impossiblo for him to irrigate his crop effectively? — 
No doubt. ' 

208. Q. You s.ay on certain innnd.ation canals 
water should not lio supplied during tho cold weather, 
what do yon propose to -do with tho wator so, .wilh- 
drawii? Doyrnii prOposo to supply it to other places? 
— No, to lot it go down tlio rivers. 

2M. Q. Why? — Tho Ithadir lands aro bettor for not 
receiving it; the whole object is to protect tho pooplo 
against thcihsflvcs and prevent water-logging. 

210. Q. Arc tho rayats not the best judge of that? 

—No. e 

211. Q. You said that on tho Ghnggar Canal pooplo 
would not take water in certain seasons? — No; on tho 
Ghnggar Cniinl.s they would not take it in a year of 
heavy rainfall, uccaiiso they don’t' want it ; last year 
was II year of splendid floods, but tlic people did not 
rcqntro water. 

212. Q. In ordinary years ’cliey would lake it? — Yes, 
but in ordin.aty years wo have not got the water. 

213. Q. Havo any experiments been made to deter 
mino tbo duty of water, to And out if the particular 
qiianti'cy of water allowed to a field affects tbo pno- 
diicr-? — J cannot sny. Tho Itcvcnuo AiltTioritics have, 

1 believe, mado somo experiments. 

214. Q. Y'ou cannot tell if a particular canal is 
doing its full duty or not? — It is diflioult to 'say what 
is the full duly. I don’t think on any canals wo have 
come to the maximum duty. 

215. Q. Does not tho question of outturn come into 
that? — 1 dont think we aro in a position to test tho 
outturn ; the Scttlomont officers may have doiio it. 

210. <?. (J/;-. ITi/.mii.l—Speaking generally, having 
regard ’to tlio inundation canals in tho river valleys 
of the Punjab, lia.s not much money been iinprofitably 
spent, niid could not the present nren of irrigation 
have been attained by a smaller expendituro of 
money ? — Yes. 

217. Q. Can you sny whose, money lias boon wasted 
in this way?— 1 cannot sny; in tbe old canals it wag 
simply tlio labour of tlio cultivator. 

216. Q. I don’t refer so much to old canals ns the 
c.annls of tho Inst 60 years? — ^I cannot say. 

210. Q. A groat deal of money 1ms been spent un* 
profitably tlicro by private individuals or local bodies 
and not by Govonimeiit ? — I dnro sny._ 

220. <?. Could iiWt a great deal have "been saved if 
tboro bad boon a survey of the hind and proper pro- 
fessional advice taken ?—Uiiqiiestioiinbly tbo canals 
would liavo been laid out on bol'cor lines. 

221. Q. Is it not tlio case that tbo people were not 
in a position to get tlio survey done?— They could not 
have done it themselves. 

222. Q. Is llicro not still n very large .iron in llio 
river valleys that has not been Mirveyed by Govem- 
ineiit? — There are soino nrons mii not very large; 
thorp arc .®ome nren,s on which we aro working of 
which we have not complete surveys. 

223. Q. We were told yostorday that n complclo 
Bim-ey has not been m.ado of the area irrigated by tlio 
Arullan iiinndatioii canals P — No. 

224. Qt Yon know snmnlbing of the levels of the 
country in the Thai? — Yes. 

225. Q. And the parts that nro under sim-oy in tlio 
river valleys of the Punjab would not take voiy long 
to survey? — No. 

220. Q. Yon said tbo survey of tbo Bind-Sagnr Thai 
n-oulil tost 6 Inkbs ?— That is a jiiirc shot. 1 tliiiik 
the Lower Bari Doab was estimated for at !•} Inkbs; 
it will bo certainly more than tliroo times that, prob- 
ably 6 lakhs. 

227. Q. Would that 5 Inkbs not be ample to com- 
plete tho siirvov of the river valleys of tho Punjab? 
—Yes. 

228. Q. Would it not ho hotter spent than in a sur- 
vey of the Thai?— At present wo nro going to mnko 
only a preliminary survey. 

229. Q. If you had to decide on your present kiicw- 
IcdgoP— I would not at present ndvoento the delnilod 
survey of tho Thai at all ; and I would taFco un tno 
river valley sun-ey hit hy bit as wo wore ready to 
mnko a canal rather than coiiipleto the whole .at onco. 

230. Q. Tho money would bo more profitably spent 
than on tho Thai according to your present viowaP— 


ilfr. S. 
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T cannot say: if flic Siiid-Snenr Canal is made, it 
migitt be moro profltablo to siin'cy it. 

231. Q. If you liad a complete detailed survey of 
tile river vnlloy*>, noiild yon bo in a position to say 
rvliicli project sliould firs'c receive attention ?— I tbink 
a detailed survey would only help us to make the 
canal ; only the Civil oilicers could say which was the 
most promising. 

232. Q. Would not the Civil officer be in a better 
position to judge if ho had the levels* — No; I think 
it is a question of soil, sub*soil water, etc.' 

233. Q. When you Imve to prepare a scheme for a 
canal, is it not the firSc thing ta make a detailed sur- 
vey of the country? — ^Yes 

23i. Q Is not your knowledge of the adrantaiics 
or disadvantages very vague untiUyou have the levels? 
— Vcs. 

235. Q, Also ns regards the advantage of making 
the canal at all? — ^It might ho most advantageous to 
make the canal, but ’tlio levels will not help you to 
decide that; they liolp you to decide wliotlier a c<in.-il 
is possible, not whether it is advantageous. 

23G. Q. WImt is the cost of the Lower Bari Doab 
sclicmo ? — 3S2J lakhs. 

237. 0. M'hat is tho ultimate net_profit on that 
sum? — It is at present estimated at 9" per cent. 

238. <?. How long would it be before there was any 
net profit? — 19 years. 

239. (?. If you were told that in the nest ton 

you would be given a eroro of rupees for inundation 
canals as soon ns you could show tliat on any scheme 
Government would receive a net profit of 10 per cent., 
could you not work out a number of schemes limt 
wciild give that promise, either in improving the 
existing canals or in other selicmesP — Yes. But I 
would not like to be tied to 10 per cent. 

240. Q. And the profit would come in immediately? 
— We should ndc have to wait so long as 19 years. 


241. Q. Would not the jneroased retvini from im- 
provements on inundation canals come in almost im- 
mediately ? — ^Yes. 

242 Q. Would it not ho n moro proficahle ilnancinl 
tramsaotion to spend a crorq, if available, on such 
improfvemeiits which would bring in «• Pfont uii- 
mcaiifi-ely than on a schemo which will only bring in 
JO per cent, after a lapse of 19 years?— I am not sure; 
there are such a number of uncertain items, runall 
improvements on inundation canals would bring m u 
quick return, but wlint the return would bo it is dim- 
cult to say ; at present tho rates on most of the inun- 
dation canals are so low that they do not promise 
well; on tho inundation canals of the Indus wo dont 
got moretli.in lie 1-8 an acre: on some cii'ials wconJy 
get 0 annas an acre. This estimate of the Lower Lavi 
Doab Canal is based on tilings that wc know, water- 
rate and cost of maintenance. 

243. <?. You mentioned that there ware several 
schemes for improvement of inundation canals or llio 
construction of new inundation c.nnals ready? — xes. 


244. Q. If vou were told that whatever money you 
wanted for sutrev in such tracts would be given at 
onco and for wluohevor schemes you Could send up 
winch uav’O a •'•onnse of li per cent, net profit, could 
you not prepare a considerable number of such 
schemes very soon? — Yes. 

245. Q. And tho expenditure Would ho financially 

profitable to Government?— Unquestionably. 

24(5. (?. Is there not a considerable complica'cipn in 
Sli.ahpnr hoeausc some of the canals arc Provincial 
and some Imperial ?— No, I think there m 
eation because they are quite distinct ; the Kaniwaii 
is Provincial ; tho only other Provincial canals are two 
Dll tho right bank of the Indus. 

247. 0. I mean complication of accounts; you liavo 
to keep sepnr.'i'io sots of accounts ; it would he simpler 
to have them under one head? — Yc.s. 

248 0. You think it would he an advantage to the 
Province if all the Imperi.-il canals 

ized?— Yes; it is not so nincli a matter of accounts 

ns that tho Proviuco shoiild got " 

fits of irrig-ation, which it does not at present get. 

249 0 Do yWi think it is advisable to encoura^ 
the in'croiiso of private canals? — am strongly against 

it. 

250. Q. And of District Board Canals?— No, tma 
is tho age of spcomlists, and if you h.avo a spc«‘«l 
partinont to do the work, it had hotter be dono by 
that department. 


251. Q. You tliink that now canals in flic lower 
part of the I’nnjab should bo under the control of tho 
Irrigation Department? — ^Ycs. 

252. (?. Imperial or Provincial as the ease migiit 
be? — ^I think that it is immaterial. 

253. Q. Is it not the case that Government should 
consider themselves responsible for all development 
of irrigation all along' flic Punj.ab rivers? — ^Yc.',, 

254. Q. Might it not- ho advisable, as in the cnee 
of canals, 'chat the Iwigation Department should take 
some account of well irrigation and develope tli.at also? 

— I am not quite siiro that they arc jii the s.sme cate- 
gory ns canals because you are not going to adminis- 
ter a well. 

255. <?. We have had it in evidence that tho pea- 
sants are ofeen in difficulties as to where to make a 
well and how best to make it;- that help rould be given 
by the use of boring tools and expert adiiep as to 
where they could best build tlicir wells; could not otfi- 
cers of the Irrigation Department give them con- 
siderable help in the ma'cter in future ? — don't flunk 
wo have any very special knowledge ns to the best 
sites: we could make borings or sink wolls for {hem. 

I understood you referred to tho administering of n 
well. 

25G. Q, No’, only to give what liolp rould he siven 
through the Irrigation Department? — ^Yes, certainly. 

257. Q. Tlicro is no other Department of Govern- 
ment that could do it so well? — ^No. 

253. Q. Talking about the cfTcct of weirs on tho 
river levels below, you said that by deepening inunda- 
tion canals you had counteracted any effect that tho 
weirs liad on reducing thojevel of the water? — ^Yos. 

259. Q. Colonol Grey said that a largo xnm had 
been spent in Bahawalpiir without any help from the 
Local Government. Has anj-thing been done in tlio 
same way at tho oo5t_,.of Government to couiitcr.sct 
the effect upon private inundation canals or priv.afe 
owners of land? — Not to my knowledge; on Iho rivers 
whore wc have weirs there are very few private 
canals; there is one in Multan; our weir has not 
begun to .act there. I don’t know if the Multan 
owner has 'done anything in the matter. 

200. Q. So far nothing 1ms been done to conneor- 
nct tho effect of the opening of canals on the land of 
privato owners not irrigated by Government canals; 
anything that Ims been dono was at the expense of 
the people ? — I daro say. I have no knowledge. 

261. <?, About the use of the surplus water, is it 
the case that after tho Jlielnra Canal lias been opened 
tlicro will still bo a certain surplus of cold weather 
supply in tho joint Chenab and Jhclum? — Dn- 
qnestionahly. 

2G2. (?. YTottld there ho a surplus in the Jhelum? 
— ^Ycs. 

203. (?. How do ycfti propose to utilize that surplus 
water in fnlure?— Probably by tho construction of n 
weir somowlicro at the head of tho Multan distrjcfc 
to give early and late waterings to the Chenab senes 
of inundation caimls. 

264. Q. Will that utilize tho ^vliolo?--! c.ninnt tell 
just now; I don’t know what the v'oliiino will he. 
The Miiznffargarh Cnn.sls would bp linked up. I don t 
know where else you could utilize it. 

265. Q. Would it be a groat advantage if you could 
supply tlio Sidhiiai Canals from the Clionilb?— Yes. 
Tlie Sidlmai irrig.ation is precarious in some years. 

2GG <?. If yon had a weir hero wliicli held up the 
cold weather supply, would that not give yon a supply 
in tho Sidhiiai ?— It would have to go hack 12 miles 
(cxplaiiioit on map.) 

2G7. Q. Yon said it would he difficult to fake tho 
Chenab across the Deg; cotihl you not take it across 
thn Ravi at loss expense?— Yes. 

2G8. Q. It is possible as regards levels, if there is 
spare water, to turn tho Rirliind Canal into the Hisaar 
district ?— Y’es, ono groat difficulty is tho political 
difficulty of carrying water through Patiala. 

209. Q. jVnd also into tho tract cast of tlintT— 
Yes. 

270. Q. (Mr. Ibbcfion.)— Would water bo available ? 
— ^Not without restriction clsewlmrc. 

-271. Q. (Mr. Wilson.)— Is there not excessive irri- 
gation in tho Ludlii.ma district?— No; t}io pcrcontago 
of irrigntion is less than in Fnailka. 
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272. Q. la not well irripntion availaWo?— Yos, 
Fnailka gets n miicli larger pcrcoiitngo ; there we are 
irrigating 37 per cent, and up nboro not inoro than 25 
to 28 per cent, 

273. (?. You can at all events got a certain amoniit 
of water by taking it from tracts wboro well irriga- 
tion is possible Pt-Vcs. 

274. Q, Would that not bo a bettor distribution 
'of tbo water — a more widespread distribution of its 
benefit? — Yes, I think so. 

275. Q, You spoke about the Gbnggar Canals in dry 
years drying up, and in wot years carrying water 
winch nobody wanted. These are estremea? — Yes, hut 
that covers every year of our experience. 

270. <?. Is it not tbo case that the Gbaggnr Canal 
gives yuu a better command of ubat water there is? 
— I 'doubt if it will ever be a vnluablo famine asset. 

277. Q. In course of years you will be able to make 
better use of it, and it will no doub'r bo a consulcriiblo 
protection against famine? — Yes, wbntovcr water 
there is will bo made better use of. 

278. Q. You have had same experience of counter- 
acting w.nter-logging. A Rood deal of advance bos 
been made in several tracts? — Yes. 

279. <?. It is not impossible to remedy water-log- 
ging'* — Xo. Ill Knrnal and parts of tbo iiitri Doiib a 
good de.al has been done. 

280. Q. On tho Cbcnab Canal there are about half 
a doxen different rates; you aro in favour of consoli- 
dating these rales? — ^Ycs. 

281. Q. You nro in favour of differentiating tha 
rates according to the qualities of the soil? — Yes, un- 
questionably. 

282. Q. At present wo have the same scnic of occu- 
piers' rates ‘ebrougbout tbo whole of tbo canal area ? 
— Not quite. 

283. 0 - Tbo occupiers’ rate is a very low one for 
good soil? — I don’t think so. 

284. 0 . The total demand is low?— Yos, it is low, I 
think, for tbo best soil. 


285. Q. Thero aro coivsidorablo blocks of land on ' 
whioh a liigbor rato is possible? — Yes. 

280. 0. Wbat is tbo' effect of cultivation on poor 
soil and having a high rate for tbo uso of water?— Wo 
nro having dimeuity in go'eting this poor land taken 
up. 

287. Q. And tbo_ result will bo that a considerable 
area of poor soil will not boar the cost of cultivation ? 
—Yes. 

288. Q. The valiio of water is greater on good, land 
than poor land? — Vos. 

289. Q. Is it nob vory ndvisnblo to first irrigate 
wlmt .good land is available and then nfeenrards to 
try ns far as yon enn to roach the poor land?— Yes, 
certainly. 

290. Q. You have quoted from a note written by 
Colonel Strachey in 1867. Is it not tbo cqso that in 
tboso days tbo iiianagcmciit of tbo caniils was in liic 
bands at 'the Itovciiiic officers; they inaiiagcd (be 
rliher; they worked tbo canals and the Irrigation offi- 
cci Iwd no control on these inundation canals? — I 
think that ho bad the same control ns ho has now ; it 
iH n matter of history Tbo managemont is not now 
wholly in our bands. 

291. Q. Not in Muznffargnrb? — ^Wo didn’t got 
clinrgo of them till 1880. In tbo Indus Canals T don’t 
think there has b6cn any difference. 

292. Q. Is it the case that tlio management of these 
canals is entirely in tbo bands of the Irrigation ofli- 
rers'? — Wo sini'ply allow tbo water into tbo canal, but 
don't know where it goes. 

293. 0. You mniiagc tbo silt clearances? — ^Jliit not 
tbo distribution of supply. 

204, Q. What Colonel Rtracbey wanted to do bag 
been dono since 1867; is that not the case? — I am not 
aware that there is any difference. I think tlie 
canals would bo more efficient if wo wore in touch 
with tbo cultivatoni. 


n.vi JlAmtaUR SfAY.t D.vs, Extra Assistant Commissioner, Forozoporo. 

{Lahore, S(h Xovember 1901.) 

I. — Ifcmo. hy \cilnes» on inumfalion cunah in the Fciozcporc (littiiel. 

(Not printed.) 

lilaUmcnt vf proffrcss on ihc 1$ invndolhn eiiiiols of FerpzejniTi: tiidriel ahslracied from three etafements 

uchtch cicfompniiicd wiliirss’ tiu’mu. 


Total area irrigated, 1876 to 1901 


Aren irrigated, 1891-02 

tt 

II 

1892-93 

It 

II 

1803-91 

tl 

IV 

1891-06 

tt 

It 

180.7-96 

tl 

It 

1890-07 

It 

II 

1807-US 

It 

1* 

3698.99 

It 

fl 

1899-1900 

tl 

II 

1900-01 


Acres. 

2,C36ri02 
121,397 
168,050 
1.18,919 
IHSp-lOf 
6 i,107 
81,637 
1C2,9U 
161,217 
138,663 
260.361 


fl.— Exfi'tici fToia tt icjiorf by liai Jlahadar Maya Da*, Kriio As-iiitmit Commmionrr, in chaiije inunda- 
tion cantth, Fcro-.cporc, to the Ilr/mfi/ fJtimmia.smncr, Ferozepore, doled Slid .-liipiisl 1901. 

(Not printed.) 


J. Q. {The 7’rc.iidcnt .) — ^Yoii nro Extra Assistant 
Commis'jioncr in Forozoporo.'’ — Vos. 

2, Q. You have charge of the Forozoporo Iniindn- 
tioii Canals? — Yes; 1 iiin ono of tbo disciples of Colo- 
ncl Grey. 

3. (?. Wore canals begun at that lirao?--I was 
'i'nbsildnr wlicn the .caiinbi wore tliig in 187r'5-7(5-77 
under 'tbo supervision and giiidnnco of Colt/iicl Grey. 
I nftonvards enmo to Tinlinrc. When bo riitiiriicd 
from furlough I was placed in clinrgo by spcci.il .sanc- 
tion of Govcrninont of India in April 1881. Wc start- 
ed wi2b 70,000 acres n year and now w'o have come to 
9 lakhs a year. 


4. Q. You say — " tbo only dofcct in tbo present 
i^slom is fully disciiuscd in 1113- recent report?” — ^Yes, 
a tiopy of tbo report is at'cacbcd to my iiiciiioraiitium. 
After writing 103’ report 6110 thing has occurred to me ; 
I think it is a defect in irrigation; tho people havo 
taken go much to rico cultirntioii that it Ims detorio- 
ratod the laud; wc have even fulled to discourage it 
by charging double rates. I would like to 'sco -this 
rico irrigiitioii stopped first. 

5. Q. You nro iiiibnp]iy about tbo prospects of these 
cniinis? — YeSj now T soo there is a prosjicet of dnin- 
iiiing f.ho rivor; tbo few ciiiinls above that point will 
bo bonofited, but tboso below it (a larger numbor; will 
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suffer; ifo hare alfoadj soffcred on nccoiint^ of tho 
Sirliind Cnnni; iro lose 15 days nt tho beginning and 
15 dny.4 at the end. 1 think it most cascntia) that 
these caii.'ils sliontd not suffer. 


C. <?. IViint is the Mnmdot Estate P — It is an estate 
ut.der the Coui'c of IVants— a belt of land, 10 miles 
lotii' and 35 miles broad. IVc treat Alnoidot jttsl Jiko 
any otlior hod}* of irrigntors, i.f., tl»cy pay tlie br.chh 
or estahlisiiment rate niid do tlu-ir quota of silt clear- 
itncc, etc., nceordiiig to the irrigated acreage. 

7, Q. 'VVhnt is the armriRcmcnt on these canals.!’ — 
fiiipposo n man has irrigated 10 acres, and on his land 
the sdt deposited is 20 cubic feet, we instributc the 
cuhicnl tontents of tlio silt on the area irrigated: ffo 
tell each zniiiindnr so niiich of yonr_ area has been 
irrigated, accordingl.v .von liave to dig so much silt 
and similarly :ve distributo the cxponscs of the cslnh- 
lislinieitc on the area irrigated. 

8, <?. Ii the silt cleamiico done by the people them- 
selves ; IS it rh/.n P— AVc cadi it tlnh biiiidi. I condemn 
the use of tho word chher. Cither means that u M-t- 
tain iiuiiilicr of men assist in doing ioiivt Tvork. Oiir 
sy&toni IS to ollot ti fiscd tnsk^co eacli. If (v nwu faiid 
ho pays double. 

9, Q. If a man did not Tvisli to dig and said hero 
is Its. 20 instead; ivould you take ib?— ics. Now^a- 
tJny^ fl iiion often docs that. Wo uo iiofc clifti^o liini 
double if Iio p«j*s nt once. 


10. Q. Wiiat is tho estahlisiiment f— I am at the 
liead; .acting as Superintendont, I liavo general con- 
trol over both csmnlB nnd Mftindot. I hnve on over- 
seer also besides tlio Assistant Superintendent ana 
the Canal Tahsildnr. 


11. Q. Noiv yoitr system was begttn in vo^ os- 
ptional circumstances; Colonel Grey ® 

iat deal of time to it and so have you. Could you 
‘ntodneo a system like that elscTvneror — No. 


12. Q. What docs .a man pay yon for liis Tratcr?— 
Ho pays only the cost of the extra establishment at 
about four annas per acre. 

13. Q. (Mr. Ihijaiofno.)— With regard to what you 
say ns to the discouragement of paddy, what is your 
rate for paddy? — Covcniniciit charm;* lie. 0-12* per 
acre, I ciinrge about Rs. 1-8, t.c., double diarge in- 
cluding tho cstnblishincnt r.ato and s=iit^ clearance. 

14. Q. Why do you wish to discourage rice cultiva- 
tion? — Rccfiuse 1 tiiiiik it ntft only deteriorates the 
land, but it delcrioratrs tho men. We I’unjahi'. are 
ehuiiihitintunchcrs and have always been •.oUliors. If 
SVC take to eating soft rice, oiir hearts also will Leeouio 
soft. 

15. O.Does your paddy require constant irrigation? 
— Ves, at lon.st for three months, tho thing is a loss, 
ns very often it is not half ripo by tho time our canals 
stop; it is only green fodder and this the people iiit 
down nnd sell in the bazar. 

10. Q. What is tho proportion of the outturn ii* 
compared with other eTop.s? — ^It varies; if it is a good 
crop, it may he worth Ils. 50 an acre; if it is bad, it is 
not worth fifty annas; for chart or judr a man will 
get Ils. 25 an niwe, but that will bo sure. 

17. Q. If you haro no remission for failure of rico 
crop, will that check it?— Giving no remission would 
check it. Tliis cultivation is a, groat temptation trttho 
zamindar; if his rice crop foils, ho sells the fmlder, 
ploiiglu up the ground, nnd sows gram which produces 
Ks. 16 an aero; and as there is no charge of any kind 
on such crop, tlio zemindar is tempted to run the risk, 
t.c., if tho rico crop is matured, ns it sometimes is, 
then ho gets his Bs. 40 to Bs. 60 per aero; and if it 
foils, tho cultivator ifcilizcs the green rice ns fodUor and 
cultivates rnbi on tho same moisture with the nelp ut 
well irrigation nnd has nothing to pay. 


Hon'blo Mr. J. Wilson. C.S.X.,Scttlcmcnt Commissioner. Punjab. 
(SBnd October 1001.) 

(I) Jfoic on the means of irrigation of. the lower Bari Doab. 


Tho rivers of tho Punjab oftor they debouch from 
tho Himalayas on to tho great alluvial P'^n <>f Noifeh- 
ern India, all bend to tho westward This genot^ 
trend is possibly duo to vlio effect of the rotation of 
tho earth from wes'e to oast. At all o rents it has been 
going on for eonturios, and thoro is ample cn^nco 
from^tho records of the past fifty years that 
ward tendeuoy is still in f^l* f®*^®5* 
this action IS tliat tho rivers hare left behind them 
on their south-east bank wide valleys of 
lively lo-w level, tho result of recent 
sits in tho nhamloned river channels. ""‘J A!'®y 

are ciit'ciiig into comparntivoly high .land on ti-cji 
?,ght or north-western Viih, So that it « 
caMCT nnd less expensive to .V*® tho 

river for purposes of irrigation on 
left lank than on the rigdit bnn^ „{' ti,o rf! 

♦hnt the Indus, tho most western of tho 1 nnjno _ri 
vers keeps cle'scly to tho Sulaiman Bange, i^icb 

srffiu7 ss, in'? 

entod by cbimts from tliat nrer. Oi® on^ ^Kllfun 
HiB. .na 1» audb ba n laiEo bcoIo, for irnfE-itiua 

hbrliiin river caiiiidi bo used to any c^ontto itngato 

tho’wSioroVttfDVab!'Th^^ 

• 'invivv te iiTsisxitG tiliG Rticliniv Dono lying 

rrlts left h*n’;?k and wln supply anffidont water to 
irrigate tho whole of that aren. Tho ^ 

limd Canal irrigates a portion of the vnSi dry tract 

Tlal.a;?nlpur?\“;i1o tho .o-al .urigation on ita Tight 
bank is comparntiTely insignificant. 

Thera is still a large surplus supply of water in tho 


Sntloj, especially after its junction with tho Boas, for 
a fui'cher great development of irrigation, and m 
nccorannco with tho system hitherto pumed in deal- 
ing with those rivers this supply should bo utilized m 
c.vtcnding irrigation to .the desert country to tiio 
soutU-enst where thoro is a vast area of good sod 
availaWe for cultivation. But, contrary to the gDntT.il 
rule obovo described, it is now proposed to utilizo tins 
water in irrigating tho Lower Bari Doah w tlw rii/lil 
bank of tho river, opoi list what may be % SP»- 
cral slope of tho country. This will not only deprive the 
desert country to tho south of any clmnco of f»»tura 
irrigation on a Largo scale : but will leave unutilized 
tho surplus w.’itcrs of tho Clienab and Jhclum. 1“®®® 
rivers will, after supplying ample irngation to the 
Jach and Knchna Doahs, still have a largo surplus of 
water available, wliich cannot be used to irrigate the 
comparatively high land of tho 
Thai and must run to waste unless it is employed to 
iiriGntc the Lower Bnri'Doab. In order to do tins 
it must bo carried ncro-s the Bavi, hut this can jiro- 
sent no great engineering difficulty, as the Bavi.is 
not a Uirir rWer; its channel is often dry in llic win- 
ter, nnd ft would he easy to control its .floods in suii^ 
mer frediiced bv the .amount taken into the Ilam 

Doal/cSiall hy*.a weir which "'““W '»''®t*’'^j;Vna^ 
the canal cros^^ng the viille.v from Die Uien.ai, 
or nnss them on down its 6wn channel. Even a. hich- 
levS mmXt across the B.avi ivould not be imi os- 
rihlc This would Icnro the whole of the water, of the 
"eSbineWtIej and Bca.s ®v®iIaWo for he 
of tho gre.it tract to the souHi-east, which must ot .tr 
wise remain for ever a desert. 

T TPeommend ihercforo that an inquiry be under- 

psnmined. 

It might also So found possible f Chen" h 

to extend the e.a^n; “ .j, jjJjnatc that por- 

Krtho Dmi Dolh iWiich lies in tim Monesomoty 
district. 
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— ^olc on ilic Irrigaiion of the Biver Valleys of the Punjab. 


'Wlion tlio Punjnb caino iindt^r Dritisli rule, half a 
penttiry ago, tlio only canals of any importance in cxia- 
tcnco nicro (ffith the oxcoptiou of the Western Jumna 
Cannh vliicli is outside tlio riiiijnb proper) the 
inundation canals in tlio cxtrcino soutri-wcst of ibo 
I’rovinco which had been drawn from the rirers Sut- 
lej, Chonab and Indus to irrigate 'cho coinparatirclT 
low land in tlio valleys of tlwio rivers. Tlio annual 
rainfall rapidly decreases ns tho distance from the 
Hinmiayns to tlio south-west increases, and soon a 
rono is reached below which cultivation by means of 
, tho local rainfall only becomes exlremolj* precarious. 
Acconliiigly onltivation was then, in that part of tho 
Province, confined almost entirely to tho valleys of 
tho rivers, wiicro it cnnld bo carried on by means of 
the rivop-iloods, of these ‘siiiali inundation cannh. or 
of wells. Tho population also was to a. great extent 
ronrincd to the ncighbourho'od of tho rivers, while 
tho doabs or high-lying alluvial tracts between tho 
rivers maintained only a very scanty population who 
subsisted inainly on the produce of their floclcs and 
herds. 

Tho inundation canals had been for the most part 
D.xcnvntcd by tho irrig.ilors themselves under tho en- 
couragement of tho local rules, and wero niiiiiinlly 
cleared by the labour of tho irrigators, orRanis,>d by 
tho ruler of tlio day. When first tbo Itritisli Govern- 
nicnt took over tlm country it failed to realise the 
need of aiding llio people to ninjiilain these canals, 
wliicli bo^an to fall Into disrepair; and it wivi only 
after irrii;ation and cultivation had fallen off con- 
■ sidcrably that Vbo necess’ty of Government iiiterler- 
cnco was realised, nud the mnnngcmcnt of thrso canals 
was taken over, first by tbo Deputy Comniissinnor and 
afterwards by the Irrigation Deparlineiit. Tbo clear- 
ances continued to be done by the irrigators with 
tlioir own liibour, but it was orgaiiis-'d by the offieers 
of Government. As tho canals had been conslruetcd 
nnd were iimintninod by the irrigators and not nt tho 
direct expeH‘-o of the State, they were looked upon not 
ns State canals, from which the Slate eould draw any 
direct pro.fft, but ns in a sense owncil by the people 
themselves. Ko charge was made liy Government for 
tho use of the wator; and ns no direct income was re- 
ceived by the State from these cnnal's. Government was 
very reluctant to expend nny money on their oxteiision 
or improvement. Tlieir mniingemeiil lin.s been greafly 
improved in the Inst thirty years under tho eontml 
of tho officers of tho Irrigation Department, hut it 
has always been difliciilt to oTiliiiii money to spend on 
them, and many obviously desirnbln impraveiiiciitK 
have remained in aboynneo for that reason. 

Arrangements arc now in progress for abolishing 
the old system of liaving tho canals eieared by Mio 
irrigators, themselves, and for In'crodiiciiig wlint is 
now almost tho universal system olsewhoro (except on 
Ferozopore) of hiiving tho cnnnls cleared nud mn ii- 
tnined entirely nt the expense of tho State, ndiicli 
will dcris'o an iticoino from cash rates levied mm 
the irrianlors for tho use nf the water (oceiiiii f'' 
rate?). The elmnge of hV'-toiu is now being earned 
eiit in tho Mooltnn di.slrirt under flic orders of the 
Gos'ernmenc of India and proposals have been submit- 
ted for cffeeliiig a similar clinngo in tbo Miiznffareinrli 
rtistriet. The iien* occupiers' rates has'c been fixed 
at a low pitch, in tho first instance, chiofiy bcva'iso 
the rent .sj-slein of the eouiitiy had become eslnliiislied 
on the basis of tho custom that the teitnnt shmild 
siipplv the labour reriiiired for the annual elearaiiee of 
tlio canals, and to bnvo suddenly charged eeciipier-. 
rates npprceiahly higher than the cost of this labour 
would iinve disturbed tho established .-lystem of rents, 
nnd the whnlo religions Iietweeii landlord and tenant. 
Tho rates charged have thereforo been enlenlnted so 
ns to merely cover the netiml cost of nnminl elrnranco 
nnd maintenance of tho cnnnls, and tlicro will bo no 
immodiato direct profit to Government from them. 

It has been decided by Iho Government of India 
that in tho enso of theso in- 
i’ Pwrrtnry to Hip nnTemmput iindntion eannls the usunl 

of LVi' priiieiplo should ho noted 

rebtisrjlBOS. ^'POU tliat, *1110 • OCOUIMOI^ 

rates should *ho ponotlicallv 
lo-examincpl, arid if doomed ndviifablo," enhnneed with 
tho object of securing, ns far ns possible, k fur v-sluo 
for canal water; and that fut'iiro hdinitiintrafinns 
siiould not bo in nny way debarred from tnhing^whnt- 
cvcp rates may bo considered by them* to bo fair nnd 
Tccorcrnblo witliout oppression from tlio oconpiers. It 
is, however, to ho hoped that tho^rntet now fixed inll 
not ho raised for some lime to eonie,’ ns the elmnge 
now introduced is one which will radically niter the 

Yol. IV, 


system of canal and revonito administration, and as 
any considorablo enliancora'ont of tho rates would fur- 
ther disturb tlm relations botu'cen landlord nnd 
tenants, and possibly require a reconsideration of tho 
laud rci'onuo assessment. 

In tho mcautimo these cnnnls will bring in practi- 
cally no direct profit to tbo State. The ndvautago 
dcris'od by tlio Stnto from tbcm is represented by tho 
land rcveiino charged on tho cultivation which is 
made possible by their inaintcnanco, and an indirect 
credit of land rcs'ciiuo is allowed to tho canals on this 
account. Should tlio canals bo neglected, tho incomo 
of tho State from land reveiiuo will fall off. Should 
they ho improved nnd extended, tho land revenue will, 
under tho system of (liictuating assu.ssiiicnt now gonc- 
rnlly introduced on theso canals, bo otiliiinccd. It is 
thereforo in tho pecuniniy profit of tho Stalo that 
it should expend money on extending and improving 
theso cnnnls, nlthough tho nccoiints of tho Irrigation 
Departmoiit miiy not show a direct profit from the 
cxpciuliltire. 

There is still a iliffieiilty in obtaining money to ex- 
pend on improving theso cnnnls. In rccont corre- 
spondence nliicli nrosp from a remark of tho Deputy 
Commissioner, Drra Glinzi Klinn, wlib reported ttmt 
the area irrigated from the imiiidntion canals in his 
diitnet had fallen in four or live years trom 200, OQO 
to below 170,000 acres, and that tho pcoplo considcrad 
this to be due to want of attention and insuificiont 
cxpetuli'cnrc on the pnrt^of Irrigntinn Department, 
the Chief Engineer explained tlio existing system as 
fcllow.s : — 

"Funds for the extension, improvement nnd main- 
tenance of the canals nnd cinbankinciits arc all in- 
cluded in biideet bend _-13— Imperial Minor Works and 
Xavigntion.” No distinction is made by tbo Govern- 
ment of India between capital nnd rovcnito; a lump 
snm grant is nindo for the n'orking of tho Imperial 
entinls niidcr this head ns funds can bo spared from 
tho general revenues of tho country, and it is distri- 
1 nted by mo amongst tlm various cnnnls and to capital 
works or ninintennnee n.s seems advisable in tlm gene- 
ral interests of tlm svliolo canals in tlm Provinco.” 

Tilts IS bad finnnre. If it enn bo sbown (ns it often 
eon) that the expciiditiiro of a lakh of rupees in cx- 
londiiig or improving an imindntien canal will bring 
in an increased net income to the Eitnto (whetlmr in 
the- form of oceupierv’ rates or land rovoniio) of iiioro 
tlinii 10 por rent., that lakh slitnild bo immedintely 
forthcoming; but it cannot be got, srliilo tlicro is no 
difficulty in getting Inkbs of rupees for cxpenditiiro 
on an extension of a perennial canal. Apparently tbo 
reason is that no Capital Account is kept for tlmso 
imindntinii eannls, and fins prosmiits the Govenimont 
of Tmlia from seeing that it is ns much a profitn^'Ie 
oxpenditiiro of capital in tlm one cn$o as in tbo 
other. I trust that soiiir'Jiing can be done to make 
capital funds readily nvaiinbln for all extensions and 
iinprovemeiifs of these and other iiiuiidntioii eaiinlx 
wbieli can Im shown to be a prnrit"'blo iiivostnieiit of 
f^tnlo capital, wbates-er be the form 'in svh'ch tlm 
expenditure and iiicoiiie be shown in the public ae- 
eouiits The remedy semms to bo 'to allot evorr vear 
from Lo.sii Capital a rubstniitinl sum, say, len lakhs 
of rupees, to bo expended on const riietioii. extension 
and improvement of inundation cnnnls. If, in order 
to attain this end, it is iieec-sary to open a Capitol 
Aeronnt for siieli eannls, ibis slioiild bo done. 

_ But there arc other than merely fiiinneinl considera- 
tions which render it incumbent on Government to 
devote more attention to tho maiiitenance of irrii'.x- 
tion in tho river valleys. In tho early days of Br'tish 
rule it was soon seen that tho resources of tho Provinco 
Could be greatly improved by drawing water from tho 
rivers and spreading it over the thirsty laud. District 
officers mndo spasmodic attempts to arrange tho con- 
stmetion of iiiiindntion cnnnls, and in many cases 
these were highly .successful. Usually tliey wero con- 
sinictcd, in tho first iiistnnco, at ilio cost of individuals 
or local liodies, nnd it was only after they had proved 
a (iniincinl Miercss that Government stopped in and 
took them over ; nnd even now that some of them : for 
which Capital Aecounts arc kopt, show n nob profit of 
over SO per cent, per annum, it is difficult to got 
money to expend on tlicir iinproveincnt or on tho con- 
struction of simjlnr eniinls elsewlmro. Tlm money and 
tho engiimoring skill nt tho dispesnl of tho State hnvo 
been to n largo extont monopolised by tho groat 
schemes for Urn eonstruetion of tho perennial cnnnls 
which Ii.sve Rroved so groat a financinl snceess and so 
great n boon to the country. Tlmso canals has’o made 
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it posJi'Wo and iiichly profifaUo to cnitirato tjio crcat 
ftfju tracts which formerly wero only tcry snarsoly 
iiumbited, nnd /niiich non- j>upi>ort a largo and niosh 
porous population. Uut this has been doiio lawelv at 
tijo espenso ot tho inhabitants of the river vallovs 
niiero tJw popu/ation of flio South-TV'cst Puniab w'ns 
formerly concentrated. Tho abstraction of a largo 
proportion of tho water from tho xivers on irhich thev 
were dopciiucnt 1ms affected injuriously the working 
of tho inundation canals, Uio sproiid of tho river-noodl 
and tho Jorel of their wells, and thereby has directly 
iimmircd the means of irrigntion araiinblo to thorn. 
11)0 pasture lands to which they used to send their 
cnttlo have been occupied by alien colonists. Tlioir 
tenants find labourcri havo bocn nttractnd away to tho 
more easily cwltlrated canal lands^ and •elicit TiJlarros 
are deserted, their nclla uro abandoned, and tfirir 
cultivated lands lio waste. It is true tliat tho coneral 
prosperity of tlio country has been enormously en- 
imncccl, aud that many of the individuals who liavo 
nngaced from tho river valleys to tho canal-irrigated 
uplands Imvo improved their condition. But thoy 
Imvo in many cases only bocn driven to migrato by 
tho gradual iiiipovorisliment of their villages, duo 
directly to tho action of tho Slate, and those of tliein 
wlio have clung to their old homes havo soon their old 
piosperiiy wane, while their more fortunate follows 
on tho perennial canals have waxed fat. More espeoi- 
ally tho owners of tho land have seen 'their tenants 
le.iTO them, their rents decre.-iso, and their incomo 
from their lands rapidly diminish. Some rcliof has 
been tardily given thorn by a reduction of the land 
rtvenno or by introducing a system of assessment 
lliit'cnating with tho area of matured crop; W it is 
l»oor consolation to a man who used to get annually 
Us. 00 net prolit from his well and pay Its. 20 of this 
ns land revenue to the State, when ho sees his well 
abandoned, to bo xcliovod of tbo payment of Rs. 20 
dne to the State, and to bo loft without tho surplus 
of Rs. -JO which helped to support himself and 
ms family or to a peasant who finds it no 
longer possible to cultivate his holding, owing 
Jo the faiiiiro ot an inundation canal, to be 
told that ha need no longer pay tho land rorsmuo duo 
on fields that produce iiim absolutely nothing. Some 
compensation has been made to tbc owners of land on 
tbo l/nvi and Clwnab for tho injury done them by the 
opening of tlio poronmal canals by giving them grants 
of land on tho Clionab Canal, but such grants can no 
given only tor a small percentage of tho sufferers, and 
most of them remain uncomponsatod. 

IFlmt I irauld urge is that it is tho duty of tho State, 
when con'iemplnting tho construction of a perennial 
cannl, to consider its effect upon tho inhabitants of 
the river valley lower down, and to proi-ido, so far as 
possible, for tbo maintenance ot tbcir present pros- 
pority. One of tho best moans of doing this is to give 
them, in their existing villages, a sliaTo of tbo Irrign- 
Chi«' Erpifcer'i >'oi« tion from tlio perennial canal, 

I el“d to see that this 
1S»] page 81 olKotcs. principle 1ms now boon adopt- 
ed by Government, and that irrigation from perennial 
canals is to be extended as far as possible info tho 
river valleys, duo precautions being taken to prevent 
wntqr-logging. Another means is to provide now 
hoods for existing inundation canals higher up the 
river, so that tbo present command may be main- 
tains wbon the total supply in tbo river is diminish- 
ed by tho opening of tho perennial 0 . 1001 . Existing 
inundation c.iuala should alrfo bo extended and im- 


proved, and new inundation canals made to proviiTo 

iinfil n projcct sliould iiot bo Sanctioned 

coiuploto survey of tho river valley below tU 
th?X^ct"’nf’ heoii made .1 thorough inquiry in* 
i ^ openin.g of the canal on tlio ‘river 

fnr “''f' prowi.ion inado 

for romedying so far as possiblo the injury to the in- 
habitants of that valley to bo anticipated as tho effi'Ct 
of tho opening of tlio canal. In tlio case of canah 
already TOnstriictcd a similar inquiry should now bo 
institulod and .ill posaiblo remodlcs applied, tho eoit 
being added to tho capital cost of tho canal. 

I anticipate that tho process now going 011 will con. 

a great Mulioa 

M tlio wnteix of tbo Punjab rivers will bo divcrtffii 
by S 11 CCOSS. 1 V 0 woirs on to tbo DonB uplands; but tlioro 
is no good reason why tlio cultivation of tho river 
valleys should bo nbandonod, and tlioro will nlwavs bo 
a largo surplus of water in tho flood .season whicir will 
not be required by tho perennial canals and which 
ctoiiia bo iitilised by means of inundation cinals for 
tbo irrigation of tho low-lying laiicls near tho nver. 
beds, winch it would not bo convenient or advisable 
to wn«ata ftOTU •tlio Inali-lovol pprennial catinls. Tfio 
con^tirnction of inundation ennafs *iItotiId therefore* bo 
ihat of perennial canals. It will 
still bo in many cases financially profitable to the 
State, but oven ivlicro it cannot he shown to be so. it 
may often be advisable to make such a canal in order 
to treat with jnstico the river-sido populalion. 1 lie- 
lievc, however, 'Hint thcro aro many tracts in which in- 
undation canals can still be con.stnictod which will 
bring in a substantial- diroefc return on their capital 
cost. Nothing has yet been done in tbo Indus river 
mtley in tho Dera Ismail Klian district, tiiough the 
neighbouring district of iMuraffargarh is well supplied 
with inundation canals. Hardly anything lias been 
done in Jhnng district, thqugh iuunda'cion canals Imvo 
been worked with great success in the Slmlipur dis- 
trict above it and tlio hlooltan district below ft, 

hfy recommendations aro tliiit a duo proportion of 
Jho oqpitol and engineering skill at tlie disposal ot 
Ibo State sbpuld be expended cm 'the impTovemont of 
the me.ins of irrigation in tho riror vnllrys, and man 
particularly that—. 


(1) A grant of ton lakhs of rupees should bo made 

annually from Lo.in Cfnpital for tho con- 
struction, extension and improi-omcnb of 
inundation canals, apart from tho amount 
required for tho mnintonanco of tho exist- 
ing irrigation; and tliat additional funds to 
made readily availablo for capital expendi- 
luro on such canals if require; 

(2) a complete surrey should at onco bo under- 

taken of all' tho river valleys of tho Ftinjab 
river by rivor, with tbo view of dotcrmin- 
ing what can Iicst bo dono to maintain 
o.xisting_ cultivation, to restore abandoned 
cultivation,^ and' to provide facilities by 
moans of inundation cnn.ils for tbo im- 
provement, or extension of cultivation ; 

(8) tho Sind Sagar Doab Canal bo left to a fntnro 
generation ; 

(4) tho. Lbwer Bari ''Ponb Canal project bo held 
in nboyanco until tho inquiry now adve- 
cilted Im's been completed. 


III. — A'ofe on Allure Irriaafion Policy in the Punjai, 


Tho following statement will giro somo idcii of tho 
development of irrigation in tho Punjab since 18C8. 
Botibiled figures aro not available for an cnrlior dato. 
I gin the figures in thousands of acres : — 


Forlod. 

1 

Tolnl 
cultlratcd 
area. 1 

! 

Total nwa 
iiriptcd. 

Am Ini- 
sated 1>v 
State canal;. 

ISM .... 

20.1C8 

6,034, 

1,12S 

1809-1000 - 

27,800 

9,37C 

1 


Thus, while the cultivated area has in tho 33 years in- 
creased by 38 per cent., tbo irrigated are.i lias in- 
creased by fO per cent., oud tho area irrigated by 
State canals has Oiindriiplrd. Ore-tliird of too cnl'h- 
rated arpa is protected by irrigation. 

Figures havo boon separ.itely given showhig tlio 
rapid development of tho State canals. It is to. ho 
neted also that wells nro still ono of tho most im- 
portant means of irrignUon, tho area Irrigated from 


them during tho last year having been 4,1.')5.000 ncrcs, 
or just siiort of tho 4,244,000 acres i.rrigatod by State 
canals. Irrigation from wells continues to develop 
steadily as n-iJI bo seen from tho figures for tho last 
ten years 


Tut. 

Welle fit tor nee 
in fhoaeande. 

Area of crop, 
aiitarnlbjnell 
tirintlin, tliox-a-di 
ofaceei. 

1890 91 . 

$ 


■ 203 

3,822 

1891-02 . 

• 


279 

3,090 

1802-93 . 

» 


271 . 

3.420 

1803-04 . 

■ 


270 

3,450 

1891-05 . 

ff 


378 

3.072 

1893-OC . 

• 


237 

3.7.01 

1890-97 . 



300 

4,007 

1997-98 . 

« 


302 

3.971 

1893-09 , 

* 


309 . 

3,957 

1890-1900 , 



340 

- 4,163 
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It will bo, soon that although, as luight bo ospcctcd, 
»n iiniiotud mis girou to wcil-sinkiug and well irriga- 
tion in tho dry yctirs 1896-97 and 189D-IS00, tho pn»- 
grcss Jiab buoii on tho Avliolo roniarkiibly Gtciiclyi iiiid 
tjioro wtro lust year in tho Province 86,006 moro 
wells fit for uso than thoro wore ton yonrs boforo. 
Thcro has boon a larger proportionato increnso in 
huchcha 'chan in masonry wells. As tlio former cost 
littlo and aro more easily smile than ma'iomy 
wells in a sudden drought, tho number of sticlt 
Lathcha wolls in uso last year was 31,000 lunro than 
in the year before. Put masonry wells also show a 

(SCO pm, lea .iMcmoU )' "‘crenso, the number so 

cio&sed haring increased from 
222,000 'in 1839-90 to 276,000 in 1890-1000. or by 
63,000. The cost of .a. masonry well varies very niiiGh 
according to tho depth to water and tho character of 
the masQiirj', but it inutfc average at least lls 300; 
so that in the last ten years tlio people of tho Punjab 
must Jmvo spent about Us. I,5!>,fl0,000, or, .uiy, a 
million sterling in the construction of noiv wolh or 
the repair of old ones; brides what llioy spent in 
mamtaining the other 200,030 or moro in working 
order. This moans a capital espenditure on nmsonry 
wells alone of an average of sixteen Icldis per annum. 

Let us now see that helji hiu been given hv Govern- 
ment towards this great development of well irrijja- 
tion, from sihich it benefits so much directly and 
indirectly. Prom a statement 1 have had iiimlo out 
htaUnie.i.\.\vi. tho Aiimial Kevenuo 

Heport it appears that dnniig 
the last cjghh yo-ir* tho total sum iidvaueod under tlio 
Laud Impiovemeiit .\ct was Its. 21,10,267. Sloro Ilian 
ttus must hiiro been adwinced to colonists on 
the Ghennb Cniml to ciiablo them to pay thc preliint- 
lyiiy expeiKScs of survey, wntor-courso consiructiun, 
etc. And tho actual uinuiiiit advanced fur well roii- 
stnictioii cannot have much exceeded ono Inlih a 
year, against, the sixteen lakhs a j-car spout by the 
people on construction of noils. Moreover, in those 
eiglit yearn tlio total ainouiit of priiiclplo outstanding 
under tliis Act 1ms been reduced from Us. 16,19,‘l72 
to lls. ,13,49,368. Only lls. 0,639 liavo been written 
off as irrecoverable and the total amount realised as 
interest is lls. 7,&1,487, so that apparently tho tcvcuiio 
account stands us follows : — 

lls, 

Jntercst recovered in tho 8 ye.ais . . 7,81,487 

tiuiiis written off as irrecovcrnblo. 0,039 


Net incomo . 7,77,819 

or an nrcrago of lls. 07,231 per niiuum, which gives 
a pcreciitugc of over 7 per cent, on the nverago mit- 
ainndings of lls. 13,46,777. Ak tho Local Government 
paj-s only 3} per cent, to tho GOTeniincnt of India on 
RUiiis borrowed to be advanced under this Act, it 
iiinkes fi hniidsomo direct profit out of its iiioiioy-lend- 
iug business under this hciid, besides tho great in- 
direct advantages it derives from the extension of well 
irrigation. According to tliu account furuishod by 
ilio Assistant Secretary to Goveriinient, Pinancial 
Depart iiient, the net gain I'o tlio Provincial Govorn- 
inenc from tiieso loans has been lls. 40,000 per annum 
on tlio aveny'e of the last cloven years. Tlio on- 
coiirngcment given by the^o advaiices "is not, how- 
ever, so far of any great importance. Prom State- 
ment XXVJZ attached to tlio Annual Land llevcnuo 
llcporl it appears that during llie last ton years only 
3,132 new wells svero made and 'iSO old ones repaired 
with (ho aid of advances under the Land Imjirovc- 
incut Act, wliilo, ns already said, tho Iniidowiiors in 
that period constructed or brought into uso 63,000 
masonry wells, or IG limes as many ns were aided by 
tho State. 

Tho process of granting advances under tho Land 
Improvement Loans Act has been oonsidonibly siinpli- 
lied of late, bill tho nccoiiiits are ellll very comiilieatcd. 
Interest is charged at (5', per cent., and insHioiight 
necessiirj' to keep an elaboruto nccoTint of ronnyments 
of principlo and interest separatoly for eacn instal- 
jnciit which confuses tho borrower and causes extra 
hdiour to the ofliciiils concerned. This is ono cause of 
tlio unpopularity of Land I luprovoiiiaiit Ijonns ; otlier 
causes arc tho dillieiilty in getting a loan irliich is 
soinetliiies caused by tho Miiallness of tho grant made 
avnitnbln year by ye.ir for tlm Province, and the loiY 
of (JJ per cent, iiitorcst, which, (hmigh low ns com- 
parcit with llio rates nctiinlly charged by private 
iiione.v-lcndcrH, kouiuTh higli to tho borrower ulieii ho 
is told ho will have to repay duublo tho iiinounc bor- 
rowed if Ibo inslnlmonts aro spread otor^2() yenra. I 
would invito atlnntion to tlio eiilculation undo by 
Colonel Grey, in wliich ho sli'owa that if Ilj. 300 lent 
as a iiiltnvi ndvaiico (o ninlco a well bo recordwl 
irUlwui fjifcrcsf by annual instillments of lls, 00, llio 
actual cost of ttio laou to the Sliito is only IN. lOLG'O 

ril. IV. 


and as after tho oxpiry of tho period of repayment 
tho State can realise nn extra land-rovcnuo of its. 20 
from tho well for ever, its uadvaiico, though made willf- 
oiit interest, really pays it 20 per cent, uii irs c.apital 
StStinn.'Li liciiort, j-arB- outlay. In tho adjoining Alul- 
grapKai. ^ tfin district tho average lixo'd 

(ffiscssnicnt imposed on a well at tho recent settlement 
IS lls. 20, hut besides tUis tho construction of a well, 
which cnablc.s iho cultivator to bring to maturity a 
much larger area of canal irrigated crops odds greatly 
to tho land revonuo realised under tho system now 
introduced under which tho land revonuo on canal- 
irrigated crops will viiiy with the area of crop matur- 
ed and will be levied in addition to tbo iixod assess- 
ment on tho well. Similarly, tlio well will add to 'cho 
ammiiit of occupier's rate realised, ns that is levied on 
tho matured crop nrc.i. In tho cniml-irrignlod tracts 
of Multan a woll can bo iiindo for lls. 300; and if 
such a well bo constructed by means of nn ndvaiico 
made without interest on Colonel Grey's sobeme, tho 
Stato will iiltimatcl,v, after the oxpiry of tlio periods 
for tho, repayiiient of Iho Joan and for tho protoetivo 
lease, i.f,, at the latest after twenty years, gain a 
net prolit of much moro than 20 per cent, on tho 
iiclual capital co‘:t of tho loan. In a district under 
fixed the return to the State iniist be de- 

ferred till I'm expiry of the period of settloiiiont, or 
.at the outride UO yonn, liiit tlio State can woll alTord 
to wait even this period m order to got a return of 
more lliiui 20 jier cent, on its cnrital exponditure, 
inon> e<jtecinllv when it is coiisidored that ovary well 
construct c'l adds to the produce of the country^ tlio 
security of tho land revonuo, and tho protection of 
the ivipiil.alinii from ilrniight and famine. It vuiild 
tbircforo be a profitable financial spociilnlion for 
Government to iidvaiieo without interest very largo 
iiimx for tlio emiFtruction of wells wherever they aro 
likely to ultimately add much to the c.mni or land 
revenue. n>. they will all over the plains of tho Piin.inb, 

I would urge that this policy bo generally niloptod, 
and that ten laklis of rupees be placed annually at the 
diaposal of the Punjab Government for advances 
witiioiit interest for tlio construction of woIU. _T'hi>so 
iidvaiices slioiild be kept distinctly separate jn tho 
neeoiints from other loans and it nlioiild ho realised jn 
the Provincial contract and clsowhoro ih.at they will 
on the average bring in no not profit for about IS 
years, but will then giro a profit bf more than 20 per 
eoTit. on the not outlay. If this be thought too bold 
a policy, I would ask that at least tho r.ato of interest 
charged on Mich advnnecs slioidd bo rodiicod to 4, pet 
cent., so that Governnioiit should not mnko any direct 
profit ns a inbnc.v-lciidcr, in addition to Mio great in- 
direct beiicflts it derives from tho construction of 
wells. 

Kolw'ithsiauding tho groat progress tlmt^hns loelV 
made in the last fifty years, I consider that irrigction 
in (ho Punjab is but in its infancy. Wo are only 
beginning to tap tlie sources of wator-snpplv, nbovo 
and below -ground. Our grout perennial canals, 
tlioiigli they iilnorh nlmost the whole of tho winter 
.‘upplv ill some of tho rivers, utilise only a fraction of 
the monsoon supply, and tho summer floods pass on 
to (ho .sea ill practically uiidiminibhod voliimo. Slonn- 
whiio there is any nniotmt of land availablo for 
irrigation. Tlio area of unirrigated cultivated 
land in tlio Pimiab is some 15 millions of nerCT. 
and iho total cnltivahlo uncultivated area is over 21 
iiiillioiis of iicrc'i, making a total of 30 millions of 
jicrr'i. Of this area at least 20 millions of acres ara 
eommnndcci by tho rivers ns they issue from the hills, 
and it ia ijiiilo jiossiblo to add this to tho 9 millions of 
neres already irrigated b,v canals and wells. , MoroOTOr, 
thcro arc further untold millions of acres in tlio llaj- 
pntann dc«ert which it is quit© fca.sibIo to irrigate 
trom tho Piiiijnb rivers. I luiticipato a tiino wlioii 
the flood waters of theso rivers will ho poured oror 
v.ast tracts to tho south and oast, giving thorn kuITi- 
cicnl inoi-stiiro for tho ripening of an, autumn crop 
nnil tho sowing of a spring crop, and raising tlio^ under- 
pmuncl ttntor-lovol suflicioitly iicfir tbo siiriAco lo 
cnablo tho people to ripen their spring crops by means 
of wells. And it is lowanls this end iliat wo should 
shape our policy. Wo should keen moving tho wa^rs 
of tho rivers ever eastw-ards and. , southwards. , W o 
should encourago n.s much as possible tlio sinking of 
wells whcroior tho wator-lovel lias boon brought near 
the surface, and should grndually rofuso irrigation 
in tho winter season to such tracts, so ns to conipct 
tho people to hiivo rcDonrso to wells imd savo tho 
canal water for tracts farther smith whoro tho water- 
level is atill deep. There aro other than purely finan- 
cial reasons for encouraging a great development of 
wolls. It is hotter for the physical liealtli and 
moral character of the people that they slioilld have 
lo labour on llieir wells than that they should sit idly 
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tratcliing tlio canal Tvatcr flowing over thoir fuOds. 
Again, ns 'things at prosont_ stand, ^link of tJie enor- 
mous responsibility tliifc lies upon Government to 
maintain its canal system in full irorking order. If 
the Kliankt ivoir gave way and was useless for oven 
SIS iiiontlis, many thousands ot peasants on the Chenub 
Caiirtl would at once bo plunged into dire distrosj, as 
their fields would produce nothing. .'Whorcas, if tho 
wntor-lcvcl liad been raised to working-point and 
the couiitiy were dotted over with wells, they would 
bo able to irrigate their fields and gotisomo produce 
out of tho land. So that even if owing to some cata- 
clysm the canal failed entirely, their destitution would 
come on only gradually and <thoro would bo time to 
arrange to provide for them elsewhere. 


My rccomcudations therefore ore that the waters of 
tho i’linjab rivers should bo carried as far to the east 
and south ns possible; that where tho rainfall is good 
or tho underground water-level sufficiently near tho 
surface to mako irrigation from wells practicable, > 
canal Wtstor in tho winter season should gradually bc' 
refused; that every possible encouragement should 
bc giT’cn to tho sinking of a-ells, and more particularly , 
that ten lakhs of rupees should bo placed annually at 
the disposal of tho I’linjab Gorcruincnt tu bo advanced 
on loans without interest for the construction of 
wells; and that wo should gradually take into our 
rniinls more nud more of tho flood-waters of the rivers 
and spread them far over tho country. 


IF . — HcpUcs to printed quesfiom. 


1 have already submitted incinoranda^ for tho Irriga- 
tion Cotaiiiissioii on tho following subjects ! — 

I. Means of Irrigation of tho Lower Bari Donb. 

II, Irrigation of tho llivor Valleys of the Punjab, 
HI. Futuro Irrigation Policy in tho Punjab, with 
special reference to tho development of 
irrigation by means of wells nnti^ inunda- 
tion canals. I need not repeat* what 1 
liaro said in those inomoraiidn. 

/I. — Genetal. 

1. I have special knon'lcdgo of tho following dis- 
tricts of the Punjab : — 

(1) Gtirgooii, whore I worked ns Assistant Soltlc- 
nient Officer for two years, and a'liero I 
ns&istcd the Deputy Coiiiinissioner in 
granting roniUsioii of nrreara and reduc- 
tion of ni-scssmciit on a largo scale after 
tho droughts and fever and loss of cattle 
and populrfcion of the years 1877-1832. 

<2) &'itsa and Fazdltt Tahsth, the nsscssuicnt of 
wliicli 1 revised in 1879-18S2. 

(3) UltaliiniT district, wliore I was Deputy Coiu- 

nmsioner and Settlcmont Oflicei for eight 
years. 

(4) Jfatni/jiindi dish id, of wliich I was Deputy 

Commissioner for 2} years. 

1 Imre also as Settlement ComiuUsioiier learned 
much of tho agricultural condition of the* following 
districts during tho lust two jears, ris., .Ihniig, Mul- 
tan, .Muznlfargarli, Dcra Jsmail Khan, Kohnt, Hazara 
and Jhcluin. 

I propose tliorcforo to answer tho with 

reference to the circiinistnnces of tlio Province gener- 
alJy, hut with special refcrciieo to yiinhpur and tlie 
south-western districts. 

2. The total avorngo annual rainfall vanes, us a 

gciicr.il rule, inversely with tlic distance from tho 
Himalayas. Along tho foot of tho hilJs there is a 
zone of conntiy wlicrc it amounts to over fcO inches 
per annum and is fairly certain, so that a large area 
of crops can ba grown every year with the help of the 
local rainfall alone. Further out the averago rainfall 
IS bcLwccu 30 and 20 inches, and becomes more uncer- 
tain, bo that, wlulo It is still po'-sibic in good years to 
grow n large area of ram-crops, they are more iii- 
hcciirc and in years of drought either cannot be sown 
or fail largely. .Still mere to tho south-west a 

zone where the average rainfall is lolwcoii 20 and 10 
inches and exceedingly vanablo, so lliat tho rain-crops 
arc very precarious. In a year of good rainfall, large 
areas are sown and give a liaiidsonio outturn, but in 
a vear of drought pnicticnlly no crops are iiiaturea 
c.xcopt with tho -aid of irrigation. In the oxtrome 
boutli-wcst of tho Province the rainfall is on uio aver- 
age less than ten inches and tho area grown in dcpcn- 
clunco on the local rainfall only is quite insignificant, so 
that hero the cultivation depends on tho annual floods 
of tho rivers or on wells and canals. 

The importance of artificial irrigation varies in- 
versely with the amount and certainty of tho local 
rainfall. In tho zone of fairly certain rainfall near 
tho Iiills, though wells are sunk in groat numters 
wlicrcvor tho conditions are favourable and the water 
of the lull torrents and springs is conducted on to the 
fields below, a large proportion of tho crops are grown 
without any artificial irrigation. Further to tiro 
south-w'cst, as tho rainfall ilocrciiscs in amount nud 
becomes more uncertain, wells and canals become more 
and more importnut, until in tho south-west of tho 
Punjab, no attempt is iniido to grow a crop nnle-s 
it can ho irrigated _by a well or canal, or sown on land 
moistened* by tho river-floods. 


Oil what may bo called tho Northern riatcnu, north 
uf the Salt Ilangc, comprising tho Jliclum and Han'ol- 
pindi districts, and parts of iiliahpur and Hazara^ the 
country’ is so cut up b>' liills and ravines that it i.s 
impossible to construct largo canals or to sink many 
wells, and nlthoiigh the raiiifnll is, towards the south 
of tlio J’lntcaii, comparatively scanty and uncertain, 
the crops nro almost entirely dcpondciit on the local 
rainfall. Great piims arc toJicn by means of an cla- 
lioratc system of embankments, small and great, to 
retain the nioistiiro on the terraced fields nud to con- 
duct the drainage of the higher lands on to them, but 
when the locnj rainfall fails, os it did disastrously in 
tlio Jheltim district in 1899, these einb.mkmcnts are 
useless and the fields remain dry and barren. ' 


Again, in tho Itolitalc and Hissar districts on thg 
borders, of tlic Ilnjpiitana desert, when tho rainfall is 
opportune, imnicnsc areas uf the level light soil which 
cliarnctcriscs the tract, arc ploughed niid sowii and. 
produce a largo quantity of grain an'd fodder, but 
wlicii a }car of dronglit coines, as it docs about once 
in, live years, the w liolo country is a desert (excejit 
where irrigation from cue of tho perennial cnnala is 
possible) owing to the fact that over nhiiost the whole 
of this tract, the underground water-level is SO foot 
or more from tho surface, and irrigation from wells 
proliibitivoly expensive. On im average of years the 
tract produces enough grain to support a largo populn- 
tion, but tliey nro subject to tho most violent vicissi- 
Indes of plenty nud starvation. 

In tho almost rainless tract in the south-west of the 
Province n great deal has been dono by means of iii- 
nndation canals to spread the flooJ-w«T .*rs et tlio 
rivers in the hot season over tho country, si.nictimbs 
at a Considerable distance from tho river bed, and ns 
tins proce-s brings the underground water-level near 
the surface, irrigation from wells becomes easy, and 
largo areiiH ol crojis are raised in summer by means 
of canal irrigation nloiic, and lu winter by means pt 
canal irrigation aided by wells, tho canal water mois- 
tening the land for the sowing of a winter-crop, _ and 
tho well irrigation during tho winter, when the rivers 
linvc fallen and the canals Imvo censed to flow, bring- 
ing it to inntiirit.v. 


During the last forty years a series of gio.lt canals 
liavo been couslriictcd, t.akiiig out from the rivers 
soon after they debonulrifrom tho hilli, nnd conduct- 
ing tlitiir water over the vast etrotclies of uoiiipara- 
tivcly high-lying land between the river valleys nuirli 
of nlmli wuli its scanty rainfall nnd deep scrnig- 
level fonncrly produced hardly any crops. With tho 
aid of woirs,’ these canals intercept the winter I'ow 
of the rivere ns well as their sunnnor floods, and thus 
give irrigation all through tho jear. They have made 
it pos^'iblo to grow imiiietisc nrcaR of crops where no 
crop was possible before, nnd rendered them secure 
from any out partial failure. The most striking ex- 
amiile of lhc.so works is the Chenph C.innl, whjeh mis 
hronght Under irrigation and cultivation a miliion miu 
.t-him of acres, formerly waste, mid now supports in 
comfort a popnlntion of £00,000 soul* w'horo ten years 
ago only 00,000 found a scanty siih--istence. 

3. I do not think tliat iiiiywlicrc extension of irri- 
gation is hindered by sparsity of population or to any 
great extent hv insiiiriciciit supply of cattle or manure. 
IVlicro irrigation can ho profitahly extendoJ, culti- 
• rntors arc easily found, and the ncccssarj* nuinbcr of 
cattle is soon forthcomiug, except in tlio case of poor 
individual owners whom liberal grants of lotavi lor 
hullocki, would often enable to work tlioir wells moro 
fully. Nor is.tbo_soil unsuitable ^to 



saiul-hills will ho found too .foniudable an obstacle. 
The rise and fall of the aiiuunl floods of the sirow-fod 
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rircis havo proved favourable to tbo extonaion of irri- 
gation. There arc inony tracUi lioivovor, ivlicro irn- 
gation by means of ivolls u'ould bo muali more com- 
men, U'oro the uudorgrouiid n-atcr-tnblo nearer the 
surface. The chief obstacle to the extension of irri- 
gation, n*licro irrigation is feasible and ivould bo pro- 
iilablo, is the lack of capital for tlio initial oxpendi- 
liiro wliotbcr on svclls or canals. Once they ore mado, 
it is seldom diflicult to keep them going, though .at 
times tho superior attractions of easier cultivation 
olscivhcro may cnu.se svcHs to bo temporarily deserted, 
or tlio leant of bullocks may cripple cue peasant pro- 
prietor and make him toniparnrily abandon his ivcll. 
Jf Govcriinioiit ivould itself spend more money on the 
conistriiction of canals, and advance more iiiono^* for 
tho construction of irclls, a very largo extension of 
irrigation irould result, and other difriculties would 
disappear. 


The fear of cnluinccd rovouuo assessment has no 
.approcittblo effect in Jiindcriiig extension of irrigation. 
Tlio provisions for the protection of improvements 
.ngninst cnhancomcnt of tho land revenue arc ivoll 
knoiyn and Imvo the full coufidonco of the peotile, who 
continue to sink ivclls and nmko other iiiiproremcut^ 
irlicn II iiciv assessment is impending just ns if thoir 
nssossmoiit were fixed for yc.irs to come. For in- 
stance, ill tho Indus v.nlloy tract of tho Deni iMiiail 
Khan district, now under re-nsse.>-sment, ii Ihous.ttid 
wells have hccii ma'do in the last twenty years. 

Tennnts-at-will do not sink wells and arc nut likely 
to do so, so long ns they remain teimnts-at-will. A 
few of them might sink wells if tlicy were given a 
right of occiipnncyj but tlicro is no Mifncieiit ground 

. , for Milch a sweeping change 

loinccr Aci, »fc- jj, ipjij, Jn,,. 

provides that a tenmit-at- 
will can innko an improvcincnt with the ji.ssprit of his 
landlord, niid thereby becomes entitled to eoinpeiisn- 
fioii for tlie iiiiprovoinciit on ejectment. Fiirllier than 
tin's tlio law could not go iritliout iindiio iiitorferencn 
with tho rights of landlords. A tenant having right of 
occupancy is entitled to make improvements on his 
lenancj' and is protected 
Sectiotu m, S2. enlmncoment of rwit 

thoreon until tho land ro- 
vpiiiio is enhanced, so that he hn.s tho f-aino iiiducoiiiont 
to make improvements that a proprietor has. 


Punjab 

1I03 01. 


.\1I that is unuted to encourage extension of irriga- 
tion in tlio ruiijah is the provision of capital for tlie 
constructions of wells mid canals. 

See Douic’s Scltlciiicnt Sfanunl, paragraphs 
.TO2— OOj. 


Land irrigated by a nw well, dnm or reservoir m 
protected from rnlimicomoiifc of iissc.«sinciil for 20 
years; land irrigated by an old well, dam or reservoir 
repaired, for ton years; for a cut from a river or 
1(1 ko exemption from ciilmnconicnt is allowed for 
from five to ten years. T'lio-'o periods ore generally 
buflicieiil, and the Fiiisincinl CoramibMoiier has Ui» 
|iowor (never used) to groat protection for 
onger periods alien special reasons can bo shown 
for this indulgence. In iirnclicp the exemption is 
secured by an iiiqiiiiy iimdo hy the Settlomoin. OIbcor 
into tho ea-.c of every well made '.11100 last wUIeim-nt, 
and tho KMiit of u protectivo louse and oxeiiiptioii 
from wot a‘'»c5Siiient of nil wells entitled to it under 
liio rules. As nii oeeiipnney teiiii'it caiiiidt have his 
rent enhaneed except in l"nns of tho land reven i.-», 
lie cnjoyi tho somo protection from oiilmneii.nenr 011 
iccount of an iiiiprovciiicn'c that an owner does. 

In the Boiilh-wcstem districto where the laud with- 
out irrigation produces nothing, the rule till lately 
wnj that when n well was conslruclcd to irrigalo Inna 
beyond tlio reiicli of rivcr-ftootls on caiinl waters Imlf 
tlw »t-sessniont slioul'd bo reiiiilted. lloecntly, how- 
ever, Govoriinioiit havo extended tho protection and 
ruled Hint in such iv ease no ossessmeiil what- 
ever Bhall bo realised on tlie laud or well, during tho 
per'oil of exemption. Tlii.s liberal nroviMon should 
ftirllior cncourngo tbo construction of ivell.s 111 such 
tracts. 

It is Bometiiiic.s argued that an iniprovoniciit effc^ 
eil by tbo expenditure of priyato capital sbould be 
exempted from enbanceincnt of land revoiiuo on that 
account for over, but I am strongly opposed .to tho 
introduction of any such swoepiiig clmngo. 111 .the 
.n.sscs<meiit policy of tho I’liiiiah. One roiison .givoi 
for perpetual exemption is that it .is ecoii.omically 
wroii'' to tax tho expenditure of c.spitiil on iraprovo- 
hionts. 1 cannot subscriho to this argument. It 
sooms to mo that ncciimulaled capital in wlintovnr 
form is 0110 of tho first tilings that should ho tiixpu, 
.and this is in accordance with tho policy now iidopt-d 


in England ,of imposing graduotod death duties and 
a high income-tax. if a laiidowiior, under tho pro- 
tection of our laws, has , been able to accumulato 
capital and mnko a ivcll, which adds consiilnraoly to 
kis iiicomo, tlicro is no reason why ho should not pay 
to tho .State irliich protects him a portion of tho en- 
hanced income he gets from this investment of his 
capital. All that is necessary is that tho ciihauce- 
nicnt of the reronne shnuld not bo so great or so 
sudden ns to discourage .such invcstmoiits of cap.ftnl, 
and experience shows that tho a.<.sc.ssmcut mro’s in 
force in tho Punjab do not operate ns any 'uch dis- 
couragoiiient. For during tbo past ten years tbo 
landowners of the Punjab Imvc spent over 160 lakhs 
of rupees ill making or bringing into use 63,000 
masenry wells, iiltlioiigli each man know that his 
making a well would msiilt in an enliancemont of his 
nssesmon't after the expiry of tho period of cxjmp- 
tion. There is, therefore, no need to grant a per- 
petual exoinptioii from cnhaiiceincnt oil improvomouts, 
nor can it he cfiiiitahly claimed, nor docs any IniiJ- 
owiicr in the Puujnb, iiiiloss prompted from without^ 
think of cliiiming it. 


Jf such perpetiiiil exemptions were allowed^ wo 
slionld have in practico tho anomaly that good woll- 
irrigatcd lands prudiiLing rnluablo crops would pay 
n low rate of revonitc, wliilu poor crops on iinirrigatcd 
lunils W'ould pay a rate of iisscssmont imich lughbr in 
proportion to t he gro.-s produce or to tho net profits of 
cultivation. 'J'Jiis would seem vory unfair to tho ordi- 
nary Punjab pea.Mint, who has been accustomed to sco 
tbo lo-srs-mcnl proportioned to tbo net proiits, and to 
some extent to tbo gross produce of the land, and to my 
iniiul would bo rcall.v incfiuitablo, if tlio period of low 
asscs'.iiieiil, were extciidecf for longer than w'os neco.s- 
hury to give the improving landowner n fair return 
for the capital spent by him on his improvement. It 
would be Jill ill favour of tho capitalist and would 
by coinpiirivoii injunoiisly affect tho poor peasant with 
no capital. Tlicro would bo great danger, too, of its 
directly injuring the owner of unimproved land. 

Along with tho theory of not 

tlio theory of assessing 
land not nccorduig to its actual produce but ivitli 
reference to its capabilities, and wo should prob- 
alily not only havo improved laud iiisosscd at 
scry low rates in comparison wnth tho actual profits, 
but uiitmiirovecl hind assessed at rnfas high in com- 
parison with its nctuni profits, on the ground that it 
might be»iinprovcd, say, by tbo sinking of a W'cll wbero 
tho spring level is near tbo siirfiico. This would, bo 
grossly unfair to tbo poor man who Lad not the capital 
to make the improvement, and would tend to compel 
him to purl with his land to a capitalist. 1 trust thore- 
foro that tho Punjab with its three million of jiensaiit 
owner.'., most of them without suflieicii'c capital to 
nmko expeii-ivu iniprovemeiits on. their laud, will bo 
sns'^ from the application of this theory, and that 
tlie present period to exemption from cnlmncod jcsscss- 
moat, which is nniplo to give tho improving owner n 
fair return on his capital, will not bo oxlcndcd. 

1 think, however, that tho present rules might ho 
inado more liber.il, not only in order to cncoiirago im- 
proveiiieiits, but iii order to make them moro equit- 
able I’ronso (b) of tbo rules is ns follows : — 


"I’rovided that no lease slinll bo given on 
account of a well or other work cciistriicted 
to wafer land already asscb.sod at irrigated 
rules, £K n lease is intorulcd to bccuro tbo 
owner ngninst nn onliaiieemont of nsscss- 
ini'iit, and not to entitle him to tbo re- 
mi»sinn ot any part of tbo deiiiniid already 
in force.” 


Tlio ncliiul working of llii.s provi'-o is as follows. 
I’lio Settlement Oincer at o revision of nsscssmeiib 
« well owned by A (and tho land iiltacliod to 
it lit Us. 30 wot nS'Ossment. Uo finds that tho well 
BUS iniitio live years ago at n cost ot Its. 300 in Jnml 
previously nnciillivalril and imns.se.sse<l, and there- 
fore giv^es n iiroteolivo Ipiimo for 15 years and nsiessos 
l.lic land III the iinirrigatod rnto at Its. 10, dcforniig 
the re-'ilisntion of tho Its. 20, which represents tho 
wet purl of tho nssessmoiit, for tho remaining 10 
yonrs of llio poriod of oxontption. Ho finds niiotliof 
well adjoining it, owned hy U. of o.xnctly tho biiiiio 
clinrncter, unit assesses that and tho land altnolied to 
it also at 11s. 30. B points out tlint he also five wonn 
u'w made the well nt tho cost of Re. .300 and cuiiins 
ttio samo oxninptioii ns A has got, rm., n roauction 
of liis n.ssessmcn't hy Rs. 20. lor 15 yo.sra, but on 
rofcrriiig to tbo old records it is found that at the 
Inst sclllomciit SO years ifgo n well wan in oxislenco 111 
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D’s holding and that his land ivas then aessssed at 
irrigated rates, so although ho shows tliat old well 
foil in and that ho had to go to tho same expense 
to_ hoop his holding irrigated that A incurred to 
bring a bit of u’asto land under irrigation, ho is told 
that Under tho proviso quoted he can got no romission. 
1) docs not SCO tho justice of this decision; nor do 1; 
and I have often been sorry to Imvo to refuso an ex- 
emption on this ground, when announcing now assess- 
inents. If 'tho object of tho rules is to encourago tho 
making of improvoments, it is surely as .important to 
encourage B to mako a new well to take tho place of 
the old ono that has fallon in, as it is to oncourngo 
A to innko a new well to irrigate waste land. On the 
other hand, if tho reason for tho rules is that A by 
making n new ircll increases the bind rerenuo asscss- 
inent and is thereforo entitled to some return on life 
capital by exemption for a -iiino from tho assessment 
that Would othorwisc ho imposed, surely B is equally 
cutitlcd to an exemption when, by making a now wcil 
to take tho placo of tho old one, ho has proreiitod tho 
land from falling into a state of waste, and savciI 
tho State from haring to reduce tho land rerenuo on 
his holding. 

In tho caso of the Mnltan district Goremment 
^*''*'**® recently sanctioned a 
^ '*• more liberal rule as regards 
wells that may hereafter Lo 
inndo. Tuo new rule for that district runs us 
follows : — 


caso 

tlullan Sclticmeut 
Appei dIxTII. 


“If a new well is made to take the placo of an 
old Well which was assessed to rorenuo at 
settlement, or if mi old well incapable of 
uso has been repaired, a proteclivo lease will 
be given exempting tho noil from any fixed 
well assessment, in addition to tho land 
roronue, if nny, already assessed upon it, 
from the date on which tho well was mado 
or its repair conijilotcd, but tho term of ex- 
emption will bo fixed by the Deputy Com- 
inissioncr with refcrenco lo tho exponscs in- 
curred, and shall not exceed Icii years.” 

This rule has been made for a district where tho 
assessment will bo fluctuating, and srhoro, wlien a 
well falls out of use for any e.sn$o, the fixed well 
assessment imposed upon it will bo at orico remitted. 
But I trust that tho more libcrable policy boro lulopti^ 
will be extended to other parts of tho Punjab and to 
svells already m oxi&tenco. I recommend that in 
place of tlio present proviso (b) tho following rule he 
adopted : — • 


Wlioro a well or other work has boon coaslructed 
to irrigate land idrendy assessed at irrig.itcd 
rates, tho Settlement Officer may, at n re- 
vision f)f asscssmoiit, grant nu" exemption 
from irrigated rates to tho land irrigated 
by tlio well or other aork, ns if it had licen 
previously unirrigated, but in fixing tho ijoriod 
and amount of tho exemption, lio shall' take 
into account tho expenses incurred, and 
shall 111 no ease grant a larger exemption, 
or for a longer period than uould have been 
nlloircd for a now work on land previously 
unirrigated.” 

Under this rulo Governmont would loso for a tirao 
tho assessment at irrigated rates that would under 
till* prc.scnt rules bo realised on land irrig.stcd by a 
new welt nrncle to take the placo of an old one, but it 
is so important to encourago tho conScniction of wells, 
even to tako tho place of old ones that have bcoomo 
timeless, and tho rcasoim of equity in favour of tho 
concession are so strong, that 1 trust Gos-crnineiit svill 
accept tho small loss tho clmngo would oiitial. As tho 
proposed nilo would tend to prevent irrigaled iands 
from being allowed to revert to a state of waste, it 
would probably in tbo end bring more gain than loss 
to tho State, 


capital I To obviate such eases in future, Goyern- 
inout havo sanctioned tho following rulo for tho 'Mul- 
tan district ; — 

“ When a svcll fulls out of uso for nny cause, tho 
fixed well assessment svhich was imposed on ' 
it at Eobtlomciit will be remitted from tho ' 
. first rabi harvest in which tho ivell svos out 
of use.” 

It is to bo hoped, that this rule will bq extended ro 
nny tracts in which 'tho assessment is wholly or partly 
fiuctuttting. 

Again in tho Thai it was found that many wells out 
of uso, with lauds that produced no crop, wero stall 
paying tho assessment fixed on them at sotticmont, 
but in recent years Governmeut have ordered the aas- 
pcnsioii of tho rerenuo duo on all such abandoned 
wells, and no doubt theso suspended arreurs ■will ba 
remitted in duo course. 

Thcro are still, howover, very mauy wells in tracts 
wholly or partly under fixed nssossmont which con- 
tiiiuo to pay revenue, though they havo been aban- 
doned and though thoir lands preduco nothing, or only 
a scanty, unirrigated crop. Iii a recent tour in tho 
Jliang district 1 havo come across many such wells, 
and 1 helicro they arc numerous in Montgomery and 
in some other districts of tho comparatively rainlo>3 
tract. 1 have always felt strongly that it was ex- 
tremely harsh and often cruel of Government to 
go on realising rerenuo iii such eases, and havo longed 
tor tho day when a inoro just and generous policy 
would bo adoptod. Tho system has been justified by 
tho argument Hint wlicn tlio nsscssmont of an estate 
has been fixed for twenty or thirty year:^ tho profit 
and loss arc the affair of the Inudownors of the cstats, 
and ns Govomment cannot reiiso tho assessment, 
neither should it lonur it because a well has fallen in 
and the remedy pointed out is a redistribution of tlia 
assessment over tho holdings comprising tho estate. 
As a matter of practice, this remedy is applied only 
in tho rarest cases, tho reason being that neither 
Collortor nor pcoplo fool it to bo just that because 
B's well has fallen in, A's assessment shunld be in- 
creased. Besides under tho system of exempting im- 
prorcinents from enhancement, new axils made 'in 
other purls of the estnto cannot ho made to bear a 
part of tho n«sov«mont of a well that has fallen in. 
Tho result is, as 1 havo said, that the Collector has to 
go on, perhaps for years, realising rerenuo from tho 
wretched peasant a hose ■well is useless and whoso lands 
produeo nothing, and it is only when a rcribion of 
nsscssmont comes round that tho needed relief is gtron, 
and most likely, by that time tho original proprietor 
has found it impossible to go on paying tlio land 
resxiiiie on his barren holding and lias parted with 
it to some man of capital wiio can afford to svait. 
This is no exaggeration. There aro hundreds, if not 
thousands, of sueh eases in tho Punjab at tliis mo- 
ment. 

In tho case of the Sinawnn Tnhsil of tho Muznffnr- 
garli district Govcraracut hnro recently nccoplcd tho 
principle that when a well falls permanently oift of 
uso,, a, remission of that portion of tho assessment 
■which i.s charged oil flip irrigation from the well may 
bo granted, if tho Deputy Coinmiasioncr is satisfied 
that there was good reason for its abandonment, and 
thn’t tho owners have not sufficient land elscwhcro to 
cimhlo them to pn;r tho rovonuo of tho deserted hold- 
ing., IVheii a holding, tho revenuo of which has been 
remitted under the above rules, is again brought under 
cultivation, the remitted revenue, or such portion of 
it ns tho Deputy Oomniiasionor snail see fit, mar bo 
rcimposed. 

I recommend that a similar rnlo bo extended to all 
tbe comparatively rainless districts of tho Punjab, 
whether their assessment is coming under revision or 
not; and made even more liberal, lb might run ns 
follows ; — 


fa another direction, I think, wo fcliould be moro 
liberal in our treatmeut of wells, especially in the 
comparatively rainless tracts in tho south-west of tho 
Province, where if a well, unaided by canals or river- 
floods, censes to bo worked tho land pioduccs abso- 
iirS'*' tho recent ro-assessmciit of tlio 

Srnllan district it was found timt no less than 2,003 
■wells assessed to fixed land revenuo at tho previous 
settlement had gone out of work, and yet the lauds 
nttnehed to them, though in many eases they produced 
absolutely no crop, wero paying Bs. 20,000 land re- 
yenuo per annum. In many such cases tho well had 
lam idle, and tho land barren for yeara, and yet flio 
landowner, often a poor peasant, bad gono on paying 
io tho State his Bs. 16 or 20 assessment year by year, 
iiluit wonaot that many of them sroro driixn into 
debt and hud to part with their laud to men of more 


I. "In tracts where the nsae.ssment is partly fixed 

and partly llueln.ating, when a well falls out 
of use for any cnn>x, tbo fixed well assessment 
imposed on it shall bp remitted from tlio first 
rabi hniTcst in which tho well was out of uso ; 
and when a well, of w'hich tho fixed assessment 
has hceu remitted under this rule, is again 
brought into use, the fixed well assessment 
formerly imposed on it shall, unless it is 
remitted, iiiidor a protective lease, ho reim- 
posed with effect from 'cho first rabf harvest 
in which tho wxll is in uso. 

II. In tracts where tho assessment is wholly fixed, 
when a well falls out of uso, tho Deputy Oaiu- 
missioncr shall consider whether that part 
of the assessment which represents tho pre- 
cis of irrigation from tho well should not bo 
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' ' remitted. If tho land 'attacliod to tlio wqU 

remains trliolly uncultivated, ho shall remit 
the urholo assessment on the Tvoll-holdinf' srith 
effect from the first rabi harvest in svliieh tho 
'wqH was out of use. If tho land attached 
to the uxll continues to ho cultivntod with 
tho aid of another woU, or of canals, river* 
floods or local rainfall, lio shall giro such u 
remission, not orcceding tho sum assrsjod on 
tho profits of the irrigation from tho well, 
ns lio considers fit with rofcronce to all tho 
circurastaiiccs of tlio holding. When a well, 
of which the assessment liiia hcon wholly or 
partly remitted under this rulo, is again 
brought into use, tho assessment remitted, 
or such portion of it ns tho Deputy Commis- 
sioner shall SCO lit, shall, unless it is remitted 
under a protective lease, bo roimposed with 
effect from the first rabi harvest in whica 
the well is in use. 

Note , — ^Tlieso rules apply also to jhalars. 

I would extend theso rules, in the first instance, to 
the districts of Dorn Glinzi Khan. Miizaffnrparii, Sfui- 
tnn, ilinnwnli, Jhang, hfontgomery, Shahpiir, Giijr.at, 
Giinjranwnln, Lnhoro, Feroreporo and IJisinr. ‘flioy 
should not bo applied to tracts irnigated from poron- 
iiial annals, as them tlio well is often abandoned bc- 
c.niiso irrig.ntinn from the cnnnl makes the crops suffi- 
ciently secure- K«r would I apply them, jn the first 
instance, to disiricis with more certain rainfall, as in. 
such tracts 'clio well is often not worked in good yoara 
and is maintained chiefly as an insurauco against sea- 
sons of drought. 

Tho introduction of such n rule would of eourso 
entail some loss of revonuo on Goveminont, as wo 
should have to remit revenue on wells that fnll out 
of use and could not impose non" rcvcniio en new wells 
until tlio period 'of exemption had expired, but I 
would ask Govornment to accept this loss rather 
tlian continuo tlio harsh and unsympatliotio policy of 
realising revonuo from abandoned wells .ind barren 
fields. In tho end too tho gain would ho greater 
than the loss, beenuso tho sinking of wells would ho 
greatly encouraged, if the landowner wore sure that 
ho would not Imvo to pay an nssossmoiit on liis well 
in yean in which it is out of work, nnd because tho 
pitch of assessment on wells’ could ho .«nfoly raised, if 
wo were sure that the revonuo would bo remitted 
wlien tho well was nliandoncd. It is not, however, 
wliieli a view to an ultimate increa«o in the roveniio, 
hut in the nnmo of justice, that I urge this reform in 
otir assessment policy. 

6. TIio rnlcs for tho grant of loans under the Land 
Tniprovomciil Act Ims’o recently been made more elas- 
tic, and although they arc, I tliiiik, cnpahlo of further 
impros'cmriit, they are not the chief ohstnelo to tho 
more general employment of suoli loans in extending 
irrigation. Tho chief liindrnnco is that tho Govern- 
ment svill not provide sufficient funds to meet tlio de- 
mands of tho people under the present rules, nnd no 
long ns their present rcqiiiromentfl are not met, it 
seems of littio use to propo.so further inodlffentipns of 
tho rules. Tho Deputy Commissioner of Delhi tolls 
me ho lias applications for Rs. CD, 000 fnhavi. The 
Tnhsildnr ofono tnhsil in MiiKaffargarli b.ss applica- 
tions for Rs. 20,001). The Settlement Officer of Dora 
Ismail Khan could dispose of Rs. 2.”.00U a year. JJiit 
tho money ianot forthcoming. There is Utile rncoiir- 
ngeinent ia tho people to apply for loans when thoy 
have to ho told that their applications are approved, 
lint cannot bo granted because llioro arc no funds. 
Moreover, it is very bad finnneo to sUnl tlioso grants, 
apart altogothor from tlio great benefit, lo Govern- 
ment from the extension of irrigntinn in nltimnto 
oi'h.snccmont of tho Iniid roi’cmio and immediato so- 
ciirity of tho crops. The Punjab Government has 
fes mr pre\loM iwiie os practically no had debts nnd 
Fiiitiro Irrigation rollcy li clears an anininl net pro- 
tim Pnnjit. fit pg, 40,000 n year on 

this branch of its money-lending business, so that, 
np.srt from more etatesmnniiko conaiderations. 
niotives that sroiild hay scllisli hnnkors should 
iiiduco Qovornra.int to ndvaiico ns mnch money 
for land improvements ns tho pcopio trill take 
on the present terms. I whiild urge that *on 
lakhs of rupees per annum should ho placed at the 
disposal of tho Pitninh Govornment for advances for 
Inml improvement, nnd that this sum slionld ho mnclo 
available every year whatever be tho demnnd.s on 
GoTCrnment for famine expenditure and other loans. 
If Deputy Commissioners end people knew that their 
reqiiiromonts under this bend would ho regularly mot, 
the demand would he steady nnd much greater oven 
tlma it is. And it should not ho dilRcult to finnneo 


Buoh loans whore thoy give, as thoy at- present do, a 
certain return of 6} per cent, per annum. Until tho 
Govonimcnt can find tho funds to advance on these 
terms, thoro seems littio use in asking 'them, to make 
the terms more lenient. I desire, however, again to 
point out how profitnhlo nn extension of irrigation 
by means of those loans is to Govornment, apart 
from the interest received. If by making nn advnnco 
of Rs._ SOD wo can induce a landowner 'co make a 
well, 'then after tho expiry of the twenty years’ 
period of exemption, tho land rorciiuo can, in most 
districts, bo enhanced in censidcnition of tho existence 
of the well, by about Rs. 20 per annum, so that 
Although Government will get no return from its 
loan, other than tho interest it claims, for twenty 
yenra, it will then get, by way of nn enhancement ot 
land revenue, n rotimi of over 0 per cent, on its loan, 
tho e.apitnl of wliich will, by that iime, Imvo boon 
repaid; so tliat it would no a puro fin.ancial gain to 
Qovcnimont in many Ctsscs to ndvanco money for such 
imprcvenient free of interest nltogotbcr. It we ild 
lose the interest for twenty years, but would ofter 
the twenty years get C per cent, on tho loan (already 
rep.'tid) as long as tho well lasted. Apart from these 
purely financial ronsidor.'ttions tlicro are tho more 
general considerations that tho construction of irri- 
gation uorl.s renUers tho crops more Bcciiro, increases 
the proiluce of the country and makes tho people 
morn nblo to enthirc tho effects of drought. I recom- 
mend thereforo that wbore tho landowners aro not 
wiling to take loans on present terms, nnd after 
GovcrniTiDnt has found Iho funds to moot tho demands 
of t!)n'e_ who accept tho present terms, tho offer of 
lo.ins without interest bo mndo_ for tho making of 
wells whore the Deputy Commissioner is satisfied that 
they uould be worked and would be useful. When nil 
demands on thoso terms lind been mot, if tlicro wero 
further funds ns'nilahlo, it would in some p.-irts of tlio 
proviiieo bo ultimately profitable to Government to 
m-ske advances on condition that when tho well is 
made and srorkod, a portion of tho advnuco will lio 
svritten off, Imfc I would not offer advances on tlioso 
terms until wo have satisfied the demands of those 
pcopio who aro willing to lake loans without any such 
nidnccmcnl’. 


Tho policy of suspension anti remission of land im- 
provement loans in tho Punjab is fairly Uboral, hut 
It might perhaps bo laid down more decidedly timt 
when tho improvement fails of its object, owing to 

„ . , T „ „ . misfortune and not to 

Com^ 5 sion!jroi.rsnyai 7 ."“ oxlmvagmco of tho 

borrower, tho loan should be 
recommended for remission. Tho fact that tho 
ajnonnt of such loans written off ns irrecoverable 
is less tlian a half per cent, per annum goes to show 
that the policy in this respect is not snlficiontly libcrnl. 
I think that in no case .should cnmpoiind or ponnl 
iiiUrest bo exacted, 'riiis savours too muoli of tlia 
baniyn, nnd tho Collector’s powers of rocovoring tho 
loan and interest ns nn nrreur of land revonuo gis'o 
quiV siiflirient security. 


The period of ropavment of a loan for a well innv, 
under the present rules, ho extended to twonly 3 ’cnrs, 
which is finite long enough; but in practice it is 
.seldom cxlcnclod over twelve years. I think that or- 
din.srily it sboiihl bo mndo to end with tho period of 
e\eniption, so that ns scon as tho loan has been ropaid 
the landowner will begin to pay tho enhanced Imul 
revenue. Tho account should bo mndo simpler, tho 
hiiTTowor being told only how muoli ho must pnv every 
Imrre.st in oven rupees for so many years withouu 
being troubled with details of principle nnd interest. 
Wlioro tho land revenue assessmont fluetiinlos ivith 
tho crops of each harvest tho realisation of instalments 
of the loan should bo mndo to ffuctiinto in proporlioii, 
BO that what tho Iniulowner has to pay each linrvest 
may bo proportioned to his nctuni incomo from his 
crops. 


Tf tho Government will mnko available siifllciont 
funds, it would bo advisable to depute a special •olTicer 
.IT,, . to go round t'o tlio different 

Com£h“IiDn!;r"«m iiT and assist tl;o 

Deputy Gomniissi'oiior in 
making loans. Ho should hnro oxporionco in iudglng 
of tho capabilities of land for irrigation nnd should 
bo oinpnwcrcd, when ho has satisfied himself that 
11 well can nnd will bo profitably made nnd worked, to 
disburse the money on the spot nnd draw up tho 
necessary papers with ns littio delay and formality as 
possible. If this wero done, I beliwo the deniniid 
for such loans would greatly increase. It might at 
least ho tried, and if it did not succeed might ho 
stopped before it could do iniieli harm. Tho officer 
should hare attached to him a subordiimto export 
with boring tools, to nscortnin, free of expenso totho 


Mr. J.' 
TFilson. 



INDIAN IRRIGATION COMJUSSION: 


40 

Mr. J. landovrncr, wlmt tho subsoil and underground Tfatcr 

Tl'tlson. i^unpiy nre like. Tliis would saro inucli wosfco of money 

- ' ' in, nuitlcss attempts at well-sinking. 

6. 1 linve in my note on tlio Irrigation of tliJ 
River Vallcs’s of tlio Punjab pointpd out now miicli 
tlio population of tbo?o v.allcys Ims been injured ey 
the oppiiing of perennial canals in llioir neiglibour* 
liood; and bow it is lucuinbciit on Goyornnient to 
take measures for the inaintonance of tlieir prosperity 
b/ o-vtcjifling irrigation to tlioir lands at tho ciyiitnl 
cost of tbo canals, and, urged that (1) a grant of ton 

. lakhs of nipocs should 'bo inado nnnnallj’ from Loan 

Capital for tbo iiiiprovenieut of inundation canals and 
(2) a oomplcto survey sliould bo at onco iindortakcn of 
all tho river I'nlleys of tho Punjab. 

jB, — Canals of eoniinuous flow. 

7. ITlioro a canal has been made to irrigate ft 
tra-t in which tho rainfall is scanty and tho under- 
giound water-lovel far below the surface, _ ns in tae 
case of tho Clionab C.sn.sl. it in.ikcs cultivation possible 
whore it was irnpossiblo before, and the whole of tho 
nrodticc may In> credited to the canal, inicw*, ns in 
the ease of tho upper portion of tho tracts irrigated 
by tho Lower Bari Donb Oaiml, Sirhind Canal and 
iVostern .Tuiunn C.ninl, it irrigates lands proviousiy 
cuiiirntcd by rlio aid of tho local miiifall and wells, 
it makes the crops more secure, it enables them to he 
matured with less lahonr, it increases tliC' yield of crops 
ml tniuls previously unirrigntod, and enable? a larger 
area of crops and bettor qualities of crop to be grown. 
Per instance, sugarcane, rice and wheat are grown on 
larger areas, and tho netuiil value of tho crops pro- 
dnoed IS enormously iiicronscd. 

On a c.annl like tho Clicnnb Canal wliich irrigates a 
comparatively rainless country, tlie yield, even in n 
year of, for the tract, .snipic rainfall, depends almost 
entirely on the canal, and the demand for water 
and area irrig.'iteil, fluctuate little from year to '’fur- 
On the .Sirhind Canal, on the other hand, the liuht 
soil of the tract comiaanded produces wonderfiilly 
gOod erops in a year of ample rainfall, without irrig.i- 
tion, so that in such a year tho demand for water 
and tho area irrigated bj- tbo canal fall olT in a very 
marked degree. In a year of seniity rainfall irriga- 
tion greatly increases tlio yield and tlie demand for 
water is brisk, while in a year of_ drought in the 
FcroKcpur, Hissar and Rohtak districts irrigated liy 
tho Sirhind Canal and the extensions of tlie Western 
Jumiia Canal, notliiug at nil would ho prmluced, 
were it not for tiio canals, and every drop of wat.'r 
avaihiblo is eagerly utilised. 

8. On the Chenab Canal the whole prmlnee is dne 
In the canal. Its v.slue may be estnnniwl on the 
nver.sge of a normal term of ye.srs .sf Rs. S."? per acre, 
taking wheat as the normal crop giving 12J maiinds 
per aero at R*. 2 per mauiid In a year of dixiuglit it 
will giro 10 ninuiuis per aero at Rs. 3 a mauiid or say 
Rs. ^ per acre. 

On the lower part of tho Sirhind anrf Western 
.Tumnn Canals on an nvemgo of years the produce of 
the laud is iiicrensod by cinial irrigation from about 
Ps. 5 to about Rs. 35 and in a year of drought from 
nil to Rs. 20. In the upper imrt of the Sir’iiiid Mid 
Bnii Donb Canals where cultivation by means of 
welLs .and the local rainfall is iicssible, jho value of 
tils crops grown is incre.asod by canal irrigation in 
a iicrmnl year from about Rs. 15 to about Rs. 3% and 
in a year of dronglit from about Rs. 10 to Hs. ‘*0. 

P. On tho Chenab Canal the rate., arc leried on tho 
nrua artually irrigated for each harvest. _ Govemment, 
the owner of ihc land and canal, realises from tlui 
colonists altog-'thcr about Rs. 5 per aere irrigated, of 
wjiieli Rs. 342 is eonsiddred as tho prico of tho water 
(occupior’s rates) and tlie remainder laud rovcnue,_rent 
and cosses. Tlie colonist, when ho docs not euUivato 
the land hiniBclf, sublets it to a tenant uho usuallT 
pai's him half the gross prodiw, besides paying half 
the water-rates. The average income of the colonist 
from tho ‘conant in such a case is at least Rs. 32 per 
acre, leaving him a net profit of about Its. per ncro. 

On lands owned by private individuals tbo occupier’s 
rates charged amount to about Its, J-l per aero, tho 
cultivator pays tho owner one-third of the gross pro- 
duce, pill,? the ivator-rate, and the ornior of tho land 
pays to Government one rupee per irrigated acre at 
owner’s rate. As the value of tlio prqduco has bcon 
iucTonsed by the introduction of canal irrigation from 
about Rs. 8 to Rs. 25 and tho owner’s .share has risen 
from one-fonrth to one-third ho gets from the tenant 
instead of Rs. 2 about Rs. 8, besides tho occupiers 
rate, and as his payments to Government have incroosod 


from 8 annas to about Its. 1-8 por Acre, his net 
income has risen from Its. 1-8 to its. 6-8 per acre. 
'I'heso tracts (.Tliang and Hafisabad) are about to have 
their nssossmont revised and the opportunity will 
probably be taken to secure a portion of 
these great profits to the State. In the lowoc 
portions of tlio Sirhind Canal wlicro tlio soil 
is light and the population scanty, Govonimont 
realises about Its. 2-8 per aero actually irrigated, 
and so far has not realised any owner's rate or en- 
hancement of land revenuo ; but ns the Fasilka Tahsil 
is now under rc-nsscssnicnt, the land rovonuc is likely 
to bo largely onlmnccd. The laiidowiicT used to 
realue from the tenant about six nnnas per aero under 
cultivation equal to about eight annas por ncro har- 
vested. lie now realises (besides tho ocsupicr’s rato 
wliich is paid by the tenant) oiio-fonri.1i of the grois 
produce, or about Rs. ■! per acre, bo that his profits 
linvo very gre.stly increased. In tlio upper part of 
the Sirhind and Bari Donb Canals also the rents 
naid hy tcnaTits to landlords on ennni irrigated lands 
liavo iiicreasod much more than in proportion to tho 
payments made by them to Government. I am strong- 
ly in favour of securing to tho State, which has by 
the expenditure of its capital constructed these cnn.ils, 
a largo share of these enormous profits made by land- 
lords owing to the introduction of canal irrigation, 
and I think no opportunity sliould be lost of doing so, 
whether by onhunciiig tho occupier's rates, enliniic- 
ing the land revenuo or imposing an owner's rato. 


10. The cost of constructing water-courses from the 
cannl-dUtribiitarics to the fields and of preparing tlie 
land for irrigation re generally borno by the landlord. 
It is small in comparison with (ho profits of irrigation, 
and landowners have little difficulty in finding tho 
money. In tho rare cases in which the 'tenant incurs 
the expenditure ho would be entitled to eompensathn 
on ejectment. 


11. On tho Western Jumna Canal great injury was 
done to tlio soil and to the health of tiio people by 
excessive irrigation, and by tho bad alignment of 
the canal which intercepted the natural drainage and 
gave rise to water-Ioguing, to spread of salt eflh- 
re'cenee and the prevnleneo of fever and spleen <fis- 
ease. But of recent years tlio canal has been realigned, 
tho drainages opened up, and excessive irrigation dls- 
eoiirnged, with excellent results. The evils formerly 
complained of have been s'ory mueli diminislicd atm 
the condition nt tho soil hnd tho health of the people 
greatly improved. The perennial canals more re^er.t'y 
made have been carefully dosignod, and thise evils aro 
iiowhero serious. Thero aro signs that incessant cul- 
tivation without tho aid of manuro is exhausting t’ o 
fertility of tho soil but not to any alarming extent, 
and the only fcasihlc euro seems to he a more exteii- 
Rivo Use of manuro and the growing of less e.xhaust- 
iiig crops, which the eullivators will no doubt leant 
in time. The introduction of canal irrigafon into 
41 formerly dry tract is gonernlly followed ly opklo- 
mics of fever, for which there seems ho remedy except 
perhaps the gradual di'-connigement of excessive 
irrigation nlicre it is found to exist. Tlio perple pet 
ncciretomed to it, and would r.sther have the tovor and 
tho irrigated erops, th.m escape fever and suffer from 
semi-stnrrution. 


I am of opinion Ihal wo should go on extending our 
system of canals of continuous flow by damming the 
rivers by means of Mioccssive weir? anil spreading 
Iheir w.-rters far over the dry country to the sonth- 
east; nnd tlmt by gradually clisconrnging oxccssh-o 
iriip.atinn in the iipp^r piiVc of the commanded area 
wc should extend the honefits of canal irrigation over 
ns much avail n1ilo_ good land 
, _ , _ , ns possible and induce tho 

wipplcment the 
canal irrigation hy sinking 
and working numerous well?. 


C.' — Coiiol.s of inlet miffent flow. 

12. The inundaliori canals of the Biinjnh, on which 
So large a proportion of the eullii'.'ition in tho .«.ouih- 
wc-t of the province depends, nre drawn from the 
Punjab rivers in the stiniroor scjison when their rise, 
due to the meUiiig of the il iinalnj-ati snoirs nnd tlio 
rainfall on (he loner hills, makes it possiFiIo to draw 
off a portion of their floods without the aid of a weir 
nero>.s tho river. In an ordinary year they commenro 
'to flow about tlie middle of April, and eenso to flow in 
tho middle of September, but the dates of com- 
mencement nnd cessation depend on the moUing of 
the snows nnd on the rainfall in tlio distant hills and 
vniy in tho one case between thO Ifitli March nnd tho 
loth Alny, and in the other between the 1st of 
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August and tho' let of Octoher. Tho oan'ol hood 
IS dug at Buon a levd that when the river zisea, 
water will flow down the canal, which is so oon- 
nrudtod that after some miles the water command 
tho country, sometimes on both sides, out more espo- 
oially beweon it and tho rivor, by moans of water- 
conr^, taken off from tho canal, often by merely 
digging a holo in tho bank without any masonrv 
outlet. 

, 18. Tho greater part of the countiy irrigated by 
inundation cpals has a very small rainfall, and but 
for the canals would grow nothing at all except a 
tow acres on scattered wells. Tho outturn docs not 
depend veiy much on the local rainfall, although 
opportune showers do inoreaso tho yield approcinhly. 
Tho average valno of tho gross prodneo of land irrigat- 
ed by those canols without tho aid of wolls may ho 
cetimat^ at Us. 12 per noro, the whole of which 
should bo credited to tho oxistenco of the canal.' 

_ 14. If the canals commcnco to flow late, there is not 
timo to sow cotton and indigo, which are tho most 
valnablo Autumn crops grown to any great extent on 
these cwals. If they cease to flow onrTy, tho nntumn 
crops wither, and there .is no.moistnro on which to sow 
wheat and other winter crops. 

16. A largo area is irrigated hy these canals with- 
out tho aid of wells and is generally pnt under cotton, 
indigo, millets, pulses and other autumn crops, but 
it is usual to employ the later supplies of caiiai water 
in moistening large areas of land on which to sow 
wlioat, bnrlo^ mid other winter crops, and to mature 
them by irrigating tliom ail through the winter by 
moans of nnmoreiw wells. Were it not for tho wells, 
those canals would produce practically nothing but 
autumn crops, and their valno would ho lessoned ly 
half. ^It is essential, thoroforo, to oiiconrogo tho con- 
struction of wells in such a tra^, and this is generally 
easy, ns the ondorgnnnd water level in a tract witliin 
reach of an inundation canal is generally within ^ 
feet of tho surface, nnd a masonry well can be made 
for Us. 3OT or less and can bo worked by small nnd 
cheap bullocks. 

10. 1 have pvon under 13 an estimate of tho avorngo 
value of crops irrigatod by canal niono. Tho average 
value of crops irrigated both by canal and well may ho 
estimated at Its. 20 per acre (say 10 mannds of wheat 
at Ha. 2 per inannd) nnd practically the whole of this 
may ho credited to tho canal, ns without tho caiinj 
many of tho wolls would fall out of work. As already 
said, tho outturn does not vary raucli in a year ot 
drought, and any falling off-in tho outturn would ho 
coiinterbnlnncod by a riso of prico. 

17. In AlTiltoa and Musaffargarh tho canals are 
managed nnd practically owned by Qovornmont, nnd 
until lately tho doaronccs nnuunlly required woro, 
done by the irrigators tliomselrcs under an orgniiisou 
lystom of statute labour, but at tbo rooont rosottlo- 
ment of -tho Multan dimrict this system has been 
nbelisbod, and now tho irrigators pay to Qovemmont 
wator-rates charged on tho matured area of irri^ted 
crops, nnd averaging about Hs. 1-4 per aero. It is 
proposed to mnko a similar cliango in Muanffargarh, 
and there tho watcr-roto will probably nvorago about 
Ho 1 per matured acre of irrigated crop. This will 
ordinarily bo paid by tho tenant. The landlord in 
iheso tracts almost iuvoriably takes a share of tho 
prodneo by way of rent, averaging about one-third of 
the gross produco on land irrigated hy tho canal alone 
nnd abont ono-fonrth on land irrigated by both canal 
and well. His net profits, after allowing for cost of 
maintenance, arc about Hs. 3 per Acre on land irri- 
gated by canal alone nnd Ha. 4 on land irrigated by 
canal and well, and ho pays in land rovonuo to Gov- 
ernment about Rs. 1-4 on the avorngo. The wliolc of 
this may he considered ns duo to the canal, as without 
tho canal there would be practically no crop nt nil 
in such a tract. 

On tho Slialipur inundation canals tho cicaranco is 
done at tho cost of Qovornmoiit and a wa'.or-rato, of 
Hs. 2-8 per matnrod noro is takon. Hosides paying 
Ihi.s, tho tenant pays tho landlord one-fourth of tho 
gross produco ns rout equal to about Hs. 3 por aero 
nnd the landlord pays to Govornmont six annas fixed 
land rcvoimo por noro on tho total cultivated area, 
and eight annas water-advantage rovonuo, on the 
matiirod area, the total ohargo boing equal to about 
He. 1 per aero of matured crops, so that including tho 
water-rAto Govornmont realises about Hs. 3-8 por acre 
of matured crop, on land which would prodneo it al- 
most nothing, svero it not for tlio canal. ' 

Frivato cannl-ownors take ono-fonrth of tho gross 
produce as tho prico of tho wator, besides oiio-fourtli 
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as rent. This is equal to' about 3 per siatnred 
acre. They pay Government 8 annas per matnrod 
acre as royalty, which leaves them a very handsome 
profit on their capital oxpenditnro on the canal. 

18. In Multan tho wator-courses from the canals 
are often very long nnd roqnire a very heavy expondi- 
turo in annual clearance. Wliero the cost is great, 
it is defrayed by the landlord, whoro small, by the 
tenant, who pays a lower rate of rent in oonsidera-- 
tion of his labour on clG.-iraiico. A similar oiistom 
prevails in Muzaffargarh, but there tho cost of olear- 
anca is not so great. The most crying need on these 
canals is a hotter system of distributaries which 
would obviate all this annual wasto of labonr. This 
can be given only by Govornmont nnd should liave 
been givon by Govoroment long ago. 

19. Im some places over-irrigation lias led to water- 
logging and tbo s^ro.'id of salt cfilorcsccnce, but 
recent experiments in the dirsetioa of reducing irri- 
gation in such tracts have greatly diminished tlio evil. 
For instance, tho civil station of Shnhpur was sufforing 
seriously from wntor-logging which led to tho collapse 
of Bororal houses, bnt when irrigation had been re- 
duced tho level of the underground water’ foil, 
flimilnrly, round tho toivn of Sinanwan in the 
MiizaiTargarb district, excossivo rice-irrigation had 
caused serious water-togging and spread of salt efilo- 
rc.sennec, but now that loss water is supplied to the 
noighbonriiood, these evils have been greatly mitigat- 
ed. In some places tbo cultivators toko too much 
wator for rico cnltivation and an onhancement of the 
watcr-rato ohargod for rice has been found beneficial. 
I think that in most places it is qnfto possible to re- 
duce water-logging nnd tho spread of salt oOloresconvo 
by reducing the water-supply, and that this should 
ccnorally ho dono whoro these signs of ovor-irriga- 
iion n^poor, oven although it may mean temporary 
hardship to tho irrigators. 

It is a common complaint that land which has been 
cultivated for nomo time with the aid of canal irriga- 
tion deteriorates in productive power nnd tliero is 
sorao truth in tho assertion, hut 1 beliovo it is greatly 
exaggerated, and that after n certain limit has been 
renciicd llio prodnetivo power of tho aoil remains 
fairly constant, especially whore the canal water, ns 
it often does, brings with it a quantity of fertilising 
silt, (This 13 especially tho case with tho water of 
tho .Tholum river which is famous for its fortilo silt.) 
Tho only remedy for tho detorioration is tho more fro- 
qiiont use of maniiro which is gradually becoming 
more eommon, especially wliero woUs are made to 
supplement canal irrigation. 

20. Many of tbo inundation onnnls of tbo Punjab 
belong to Govornmont, and thoir maintouanco and 
repairs are managed by tho Irrigation Department, 
tho annual cost boing about one rnpoo por acre irri- 
gated. In Multan nnd Muzaffargarh tho annual 
clenrnnccs havo hitliorto been dono by tho irrigators 
under tho control of tho Irrigation Dopartiuont, bift 
tho system was wasteful and dilatory and led to many 
abuses, and is now in process of abolition, and on 
those canals also tho clearances will in futnro ho done 
by paid labour, a cash rate boing cliargod for tbo 
water. On tho Porozoporo system of canals, tho 
clearances nro dono by tho irrigators, and tho syEtem 
works fairly well under tho supervision of L. Maya 
Das, but I think that in time it will have to ntnko 
way for tho more usual system of cicaranco by paid 
labour. In privato canals genornlly tbo donranccs 
are dono at tho cost of tho canal-ownor, who oftou 
gots tho irrigators to work on thorn at a low wage. 
Probably the actual cost in cash to tho canal-owner 
is not over eight annas por acre irrigatod. But the 
clonrancos are often nogloctod ur badly dono, especi- 
ally whoro the canal -owners nro bad managers or 
quarrel nmon^ thomsolves. For this and othor reasons 
legislation giving Government bettor powers of control 
over private canals is urgently required; A Bill for 
the purpose has bocn under considorntion for more 
ihnn ton years, and there now scorns some hope that 
it will shortly do passed into law. 

21. Tho Forozoporo canals woro ncmmally constmet- 
od tho irrigators, bub thoir labour was organised 
by Colonel Grey, tlio Deputy Commissioner, and his 
.snccossors. A number of tho canals* in Slmhpur woro 
made by privato persons, nnd several of them are 
well managed, tho owners realizing without trouble 
ono-fonrth of tho- gross produco from tho irrigators 
ns the prico of tho water. Others nro badly managed ; 
the supply of water is voiy irrogiilnr nnd disputes 
froqpont, nnd it would ho to tho ndvantago of all 
concomod if Govornmont conid take over the manimc- 
raent of such canals, bnt it cannot do so until tho 
Act above alluded to is passed. It has, howorcr, 
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acqul^d jsomo of' the smaller private canola by pm- 
rchascl' and amalgamated thorn with its own canal sys- 
tem. 

22. r am not in favour of cncouragi^ private 
'persons to construct further 'cannla. Exporienco 
• Shows that thotr management is rarely satisfactory 
and that it is much hotter in the interests of the 
lond-owners that Government should mnko iho canaU 
and have complete control over thorn. T should en- 
courage the construotiou of a private canal only whoro 
I despaired of getting Government to constrnrt it 
witliin n roasonnblo time, and then only on condition 
tlmt Government should havo full power to stop {n 
and naaiimc the mnnngcmont whonerer it thought 
proper. 

D. — Tanka. 

I have no recent experience as regards irrigation 
from tanks. I do nob think it can ho practised on a 
large senlo nnywiiore in the Punjab, except perhaps 
ill the Gnrgaon district. 


E.—Welh. 


I hare made some remarks about wells under head 
A. 


■*34. In the Sliahpnr district tho floptli to w.ater 
varies from n. fow feet near tho river to fiO foot or 
moro in tho oontro of tho upland tract. Tho average 
depth may be taken as 25 foot, tho average cost of 
construction Rs. 800, tho avorago duration SO years, 
tho average area attached to tlio well 34 acres, and 
the nverago area actually irrigated and producing 
a crop ill tho year 35 acres. For the whole South- 
West Piiiijob, where wells are assisted by irrigation 
from canals, tho arorogo depth to water may bo 
taken as 20 feet and tho average area of crop har- 
vested os 20 acres per annum. Tiio water in all (his 
part of tho Punjnh is raised by means of tho Persian 
wheel and generally depends on percolation, and is 
rarely liable to fail soriou-sly or boromo too salino, 
tliongli in a year of prolonged dronglit tho supply 
IS not BO plontifnl as in an ordinary yoar. 

So. In these comparatively rainless tracts a well 
makes it possible to mature a very much larger area 
of crop than could bo watered Iqr means of canal nlono, 
espoeially in tho ralii, wlion it is common for a Inrgo 
area of wheat to bo sown with tho aid of tho moisture 
left by tbo lost floods of tho hot eoason, and matured 
bv means of irrigation from tho well, wliioh Is work- 
ed all through tho winter, A certain limited area 
in tho immediate noighbonrhood of tho well is manured 
and produces two crops m tho year or “a more valn- 
ahlo crop, such as cotton or sugarcane, hut a oonsi- 
doreblo area has to bo sown with turnips or other 
fodder crops for tho support of tho woll bullocks 
tlirongli tho winter. 


30, In such a tract on an average of a tenn oi 
years, a well matures 20 acres of crop worth obout 
Hs. 400 whore, if there luid boon no well, but only 
oanal irrigation, tlio crop matured would have beer 
only 12 aeres worth about Rs. 160 and wlioto, if there 
were noithor well nor canal, there would havo been 
no crop at all. On tlio avorago ovoty well at work 
’JIv MUth-west of tho prorinco (thoro nro ovei 
rOfOOO of thop) adds crops worth Rs. 250 por annum 
to the prodneo of tho country. 

37. In those tracts rent is usually paid in tin 
form of a sharp of the produce, tho most common ratt 
of rent on land irrigated by wells being one-fourth ol 
the gross produce, 'while on lands not so irrigatei 
tho luual roto is ose-tbird, tlio pradueo on irrigatec 
land being so much greater that the emallor fnwtior 
gives the landlord a larger amount of rent. Tin 
avorago value of tho rent on land irrigated by rannl- 
or nver^floods only may bo taken at Rs. 3 por acre 
rrngated also by wells at Rs. 4 por acre 
after allowing for cost of maintenance. 

As already explained, a now well pays no enbanced 
land revenue to Govornmont for twenty yeara. Tliore 

Mtiltan Settlement Ueporl. after it pays nn ' incrensci! 
lamrrapii M. ^ assessment of about Rs. 21; 

per won. I havo in a provions^part of this note 
pomtea out proOtfiblo to GoToniniont ir the 
construction of a woll, and how QoToninioQt mlgbi 


profltahly grant a iokavi loan of Rs. 300, free of in- 
terest, for tlio constrnction of a well, which, alth.ugti 
it would pay no enhanced revenue for 20 years, would 
thorcaftor pay Government Rs. 20 enhanced revonue 
equivalent to moro than C por coiit. on tho capital 
oxponditnro, which by that timo would itsolf liavo 
boon repaid, and cguivalont, as Colonel Grey showed 
in his note, to 20 por cent, on tho capitalised lo'^s nf 
interest. It is for this reason among others thnt 
I recommend that ton lakhs of rupees a year should 
ho placed at tho disposal of tho Punjab Government 
for loans for tho ocoustruction of wells, oven if those 
loans have to be made free of interest. 

38. It is frequently tho caso that a cultivator has 
doubts ns to tbo proper place to sink n well owing to 
ignornneo of tho quality of tbo water and tho nature 
of tho ttrpia, and it is not uncommon for money and 
labour to be wasted in digging for a. well or even in 
oetunlly constructing it in a place where it is after- 
wards found iinposiaiblo to work it to advantngo. I 
nm of opinion that Govorninent should appoint ono or 
moro exports to go round with boring tools from dis- 
trict to district and boro for water wherever it is 
proposed to snk a well, froo of cost to tho landowner. 
This nssistanco would be welcomed by the people,' and 
would s.'iro tho waste of much moiioy nud labour. In 
Borao places them is a substratum of hard clay which 
tho ordinniy well-sinker cannot penotrato, and tho 
export slmiild have strong boring irapicmouts to enable 
him to penetrate such n straUiin. The nilvantngcs to 
Govonimeiit of nn oxtoiision of well irrigution are so 
great thnt I think tho cost of such boring opor.'itinns 
should be mot from ImperinI or Provnicinl Funds. 

39. I nm not in favour of any extonsiro construc- 
tion by Govornmont of woHs in land which is privately 
owncu^, os I think tho wells would ordinarily be moro 
cuonply made and worked by tho owners of Llio laud 
thcmsclvre with tlie aid of takari. The plan might, 
liouevcr, be tried whoro iLo people will not take 
(a/.ari and nro willing, to’ let Government sink wolis 
ill tlicir land, on condition of thoir paying tho enhano- 

iBBa WTOUUO at once. If Government at tho cost 
sink a ucll on which it will rcniiso im- 
mediately on onlmuecd rorcuuo of Rs. 2D por annum, 
tlio transartion would bo financially profitable, besides 
its ^inuiroct ndtaintiago:;* And thoro is no uonn iu 
trying tho plan, where tho pcoplo agree. 

40. Tomporaiy wells ore not used to any great c-v- 

Uinbnlln, Gurgaon nud Hohtnk districts in lowJving 
vnlloys whoro the water is iie.sr ilio surfnea. Ju such 
tracts they , nro, so far ns tlioy go, a valuable pro- 
, dronglit. recent .years of scanty 

r.imfnll tbeir construction nas boon cncourogod with 
groat sUMCss by tho grant of small sums from Rs. 10 
interest, ond wherever thoir 
renstruction is possible, such advances should bo 
freely gireu and indeed in timo of famine pressed on 
bo raiw;d * ***^“'* supply ns possible may 

lii conclusion I vonturo again to urge 

I. Thot ton Inklis of rupoos n year should bo 

placed at tho disposal of the i’unjab Qovern- 
moiit for tho encouragement for tho eon- 
Btruction of.^Tolls by means of— 

In) grnjil of loaiib op prc&ont tonus; 

(b) grniit of loniiB on low interest or froo of in- 
tcrost ^ 

(e) construction of wolls at Gorernmeut ospoiiso 
in priVAtoly-ownod lands; *' 

(i/; cniployinoiit of n special agency to diblribnlo 
loans and to boro for water. 

II. Thnt in addition to tho sums required for tho 

mamtennneo of csastiiig inundation cannts, 
n sum of ton lakhs of rupees a your bo 
placed at tho disposal of tho I'unjah Gov- 
ernment — 

(n) fo onablo it to comploto tho survey of the 
nvor vnlloys; j m 

{Vi to bo oi^cndcd on tho construction, o-ytensiou 
nnd improvement of inundation cnnnl^. 


Got. 8. h. 
Jacob. 
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• Irngation u a neio and digicnlt science, and ihe 
• v'^ndcr is, not that tiiisiahes have been made, but 
ihat they, have not been far more numerous and more 
sertous. That the record of the i'unjob lirigation 
Department^, is a splendid one is now fully oefcnoili- 
lodged on all hands, and the sole object of this paper 
is to. seek to benefit that Departmenti and to serve 
the Government under which, and the people amongst 
whom, the lorifcr spent the best years of his life. 

1. A, retrospect.— Twenty years ngo the Punjab irri- 
^gution Dopurtmont was tliorotigUy discredited. 

The IVcstera. Jumna Canal iriigatioli froa failing 
lo;rer and lower. Much of the country irrigated wue 
becoming barren, and injurious to the health of tbo 
people, owing to its being wateivloggcd. 

Tho Pari Poab CnnOl, With many radical defects, 
showed littlo or ho promise bf what it would become. 

The Sirhind CannI was nearly ready for opening, 
but it had been rory costly. Its accumulated intej^st 
was very great in aiuodut, nud there seemed no hope 
of its orbr b'oihg a pitying conefarn. 

The Swat Itivor Canal coiistrucbioii, greatly liamp> 
onid by tho Afghan eunpaigns, was dragging on with 
littlo prospect of a good return, 

No largo projects were being drawn out, for it had 
bccomo n foregone conclusion that either they would 
not pay at nil, or olso only after so long a period that 
it was hot worth whilo to go to so great an expense. 
Therefore, it was that all that was contomplmed weio 
throe tiny littlo projects, vh., the Sidhnai, tho Lower 
Soling and Para, and the Pamnagar project (ns the 
germ of tho present Ohonab Canal was then cMlbd). 

2. 3'hc present time. — Now all this is clinugod. Tho 
UepnrtMont id thoroughly nccroditcd, and In a mo«t 
pte^potou's ebudition. 

Tlio Western Jumna Canal has been rostly oxtonded, 
Its worst dofeots romediod, an inunenso boon to dry, 
thirsty tracts, its irrigated area no.aTly double wbat 
it need to bb in its early days. 

The Bari Donb Canbl has also muoli extended, its 
irrigated nroa mote tlion douhledi its defects temoved, 
and tho canal higldy prosperous. 

Tho Sirhind Canal, of iramoiibc voluo to tho largo 
tract it oomnumds, is paying olf its arrouta of inter- 
csc, nud giving a good return, 

Tho Swat KiVot Canal is highly prosperous, its iii- 
'tercst pnid off, and Usoolloht roturas nro rocoived from 
it. 

Tho Ciionab Canal is barely fiiuBhcd, yet Urn rksert 
it travorBCB is already blooming as a garilcn, and tho 
project » marvellous invesluient. ^ 

Tho Jhbluin Canal It just opened) and Itrigntmu .is 
opining out with grcllt hnpidity. 

Tho Sidhnni, tho 1/owor Solmg And Pam, w well ns 
tlio iiimidatidn Canals, nro all doing well. Thus, all 
is chnngod. 

•&. The fiiliiTc.— Tho question oriscs, wlint about the 
{uttiro P 

lias tlio pingrRss iii tho past nearly oxhuustod the 
capabilities bf the Kitu'atum, or aro ihorc etui possi- 
bilities of progrosti us uroiit us that which liiis nircoUy 
hccii ncfoinplisliod ? liavo nil the probleins Which pre- 
Kwildd llioiiisclvoa been iilrciidy, iolved, dr noarl.T sc, 
or aro llioro nioro dillioult problems awaiting solution r 

To these questions it is believed lho_ answer is, that 
undoubtedly tlioro are still vast possibilities of pro- 
Ki-ess, nn'd tihmt problems to bo solved, even nwro dilli- 
Cult than those -nlroady solved, but full of promise. 
Also, that it is possible to iniiko— 

(1) tho Punjab iiioro than ever tho granary of 

North India on the bno hand, and 

(2) thoroughly famine-proof on tho other. 

.J, fieoj)c of this pnpcr.^Tlw object of this paper 
is to give tlio writer’s opinion ns to tbo iwiiof ossou- 
tiiils 'of the problems to bo solved, and the wn 3 ’ in 
uiiicli the roquirod objects can best bo worked out. 

5, A first crscnfiol,— Tho first ossontial is a pro- 
found belief in tho possibilities of irfigdtdon and gront 
boldness in attacking tlio probleins. It is due to tlio 
Jack of this boliof, and to tho caution whioli has so 
-oftoa 'clinractorisod the dbaling with tlio quosbiohs that 
Imvo urison, that tho siiccossos nitninod liuvo not 
been ovon groatoc tlmn they aro. 

■ 'Vol. IV. . , 


6. An illustration, — Lob us look at bno instance. 
Tho Chenab Canal is a marvellous project and a tre- 
mendous success; uevertholoi's. it is boldly maintained 
that it has a great defect, wliich is dno to too great 
caution, and this is that the canal head was not 
placed higher up tho nivor. Gan this bo proved? 
We will seo. 

Tho extension, project of the Chenab Canal was 
under preparation 11 years ago. The weir was in pfb- 
giess and the position of tho head was therefore fixed: 
nil that could tfion bo done was to irrigate all the land 
that could bo coinmandcd from that head. Tho pro- 
ject was accordingly nropated to cmbraco idl land com- 
raauded, of lyliich the spring level was at least 40 
fcot below tho turfaco. Yet oven this wbs etfnsidbrbd 
tbo bold a project, and a portion of the commaiided 
nren was ent off bcfoio it was sanctioned. 

IWint, liowovor, has boon tho actual result? l^liy, 
not only has tho urea cut out been token back into 
the sebome, but also tbo further limits first proposed 
have been ovcriiaased, litid nroiy bit of loud under 
command, even os far im tho 20 feet spring level limit, 
has been brought into the irrigated area. 

Why is this? Just because tbo progress 'Of the 
iicicnco of irrigation wblcb lias beon attained render 
it possible for a givob volume of water to irrigate no 
much iiiiAb Uinn it u£bd to db. 


Ten years ngo 1,200,000 acres of niuiuol irrigation 
from the water of tho Clionab river was pronounced 
too high an estimatev and cut down to 1,100,OOD. To- 
Uaj- tho Chiof iSiiginooT of the Punjab, speaking ^at 
the Society of Arts, says 2,600,000 can bo douo with 
this same water. 


Now, even when all that is possible bos been done 
in the way of bringing all potentially ciAhmauded land 
under actual emnmaiid, will it be snlficicnt? Cor- 
tuiiily' not. Only sv few more oxteusious are possible, 
and the present Siiporiutouding ISngtnoor longs in- 
teusob’ to have more loud under _^commaud, for^ bo 
sees so plainly that, do wbat ho will, ho danndt got 
ariytbiiig liko enough laud to roaJIy bring out tho 
potentialities of tbo available water-supply; and if 
this is felt now with a canal not fully complete, and 
with much improvement possible, it is cortain that it 
will bo felt far moro acutely year by year, and the 
nustuko of not having put tbo Jioad higher up when 
the citiml wtuj lint constructed will bo nccontuatod, 
lor tbo 800,000 or 1,000,000 extro aon» of good irri- 
gablo land, which would then have been commanded, 
are juUt what is wanted for tho proper utilizatiim of 
tbo availnblo suiiply of water in tbo Chenab river. 
This would, of course, linvo made the project more 
costly, but it certainly was tbo right thing lb do. 


It may tb'en bo Said for cortain 'that,_ sooner or later, 
iinotlicr weir Will bavo to bo built liiglior up, tttid a 
subsidiary canal mndo to tokb up this troot, Tho ex- 
pense involved in tho woir mid in crossing drainages 
will cortaiiily not prevent this scliomo being carried 
out, but how fur botton if tho possibilities of irriga- 
tion could hare beau loroaocn and tho head placed 
fnrtlior up in Uic (first instance. 

How iinjlortilTit, then, lo take largo views of the 
subject, and always to boor in mind that wliatover 
duties bavo been obtained from tho water in the 
past, it is perfectly cortain that for greater duties will 
ho attained in tbo futiiro. Tbo waste, even in our 
best cnunls, is still onormoiis, so snuoh so that it is 
doubtful if ono-tliird of tbo water entering the canals 
ranches tho fields irrigated. Tbo wnsto from ovhpo^ 
tion is trifling; it is tbo waste from absorotion wliiob 
is so great, nud this latter waste is onpiiblo of great 
reduction by impnbvomoiita, nny, v tf were tcortft 
while, it would bo possible to blmdst olimlnato it. It 
may como to this ono day, though it is a for ow nt 
presout; iiovoxtbolcss, absorption can be greatly dimi- 
nished, and improvements in otbbr ways tnll yet 
KPe.atjy improve duties. This mlist UvBr bo borne in 
mliul, otherwise tlio sobemes will n^br bo told 
btioiigli, and imiob irogrot onused in bbo fnturo. Tlio 
loseuits o'f Uile potil will to .in vain unmBS it « seen .how 
greatly tho present standpoint unn bo exceeded bn the 
futurc- 


7. A sccfliiit cssciiital.— 'I'o nUnck thb orobleto in 
llio best way they must bo tukeh Up Wi a very bToiln 
^enlc. Thoy sliould bo wotked out m a qtooral way 
by Iboso nt 'tbo bond 'bf ulfftiliEi, bhfl tlion tbb defealls 
filled up. nio propot'wni? is to Work friiln tlib gonoriil 
to tbo pivTlioulftt, and not UiU oflior •Way, tnOugli 
this principle lins not boon obseri’oo ih tiid 'jiatt. 
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8. Illustration of the above . — As ui illustration it 
may bo askod— 

“ Ib it not truo that the usteusions tb the original 
projects of the Western Jumna, the Sirhind, the 
Dari Doab, and the Chonah Canals, whereby these 
canals have attained to the measure of completeness 
which they possess, have in almost every case been 
brought about by tho importunities of the loco! ofli- 
cors (Superintending UngiueetB as a rule), and not 'by 
tho orders of Government i*” “Js it not truo that 
these extension sclicmes noro in many coses doluyod 
for months and years because it was said there was no 
water for them, and that tho vested rights of the old 
irrigators would not be maintained i"' “Is it not 
also true that in every sin^o caso tho extensions, when 
carried out, have more than justified their existence, 
have injured none, have beuwtod many ? ” Lot the 
Government now take tho initiative and, recognising 
the great possibilities in this work, oucouroge its 
ofitcers in the u ork of extension, ronlismg_ that year 
by year canals, if properly worked, can irrigate moro 
than they did before and that extensions, internally 
or oxtonially, are tho very breath of tho nostrils of the 
canals, and without them a low stagnant condition 
will bo reached and veiy likely retrogression sob in. 
Kathcr lot every bit of imgablo land bo searched 
out and arrangi^ for. Let a bolder policy non- toko 
the placo of the former caution, for oxporionco lias 
shown that this con bo safely dono. 

9. Some htndranees . — ^'Iwo hindrances havo been 
already alluded to, vis., tho fear of thero not being 
onou^ natori and the fear of infringing on tho rights 
of the old irrigators, and it has bean shown that these 
toaiB havo in no single cose thot actually occurred been 
justified in practico. I'hoy nro in truth far too great 
a bugbear, owing to an imporfoct sense of tho potou- 
tiahtics of irrigation. 

Some other liindrancos which exist ns to -ixteusion 
on a largo scale may now bo mentioned, os the ground 
will bo thus cleared. 

fl) Xhoro is tho fear that tho inundation canals 
will Bufiicr if too much aator ig abstracted from the 
rivers. 

As a matter of fact, all that cun bo nbatnuited by 
tho permanent canal will affect tho inundation canals 
only to A slight extent. It should, however, be dourly 
understood that inundation canals cnn'ffbvor bo allow- 
ed to interforo with the dcvolopmont of tho country by 
poriuauont canals. Tho luundataon canal is on ex- 
cellent dovico in an early stago of civilization, os it 
enables good results to bo attained very gaickli' and 
at slight cost. 

As, howovor, oivilizution progresses, it is found that 
inundation canols nro crudo tipplianccs, that they can 
only tako a littio wotor when tho nvora oro high, 
while tho rest must pass on ; while thero ib littio power 
of regulating tho supply, and, moreover, tho canals 
often dry up prematurely. 

Houoo in a further stago of progress they must bc- 
como moro hko tho ponnanont canals and bo 
served with woirs* built across tho Tivors ut intcn-als, 
one hoad serving many of theso canals. Tho supplios 
will thus bo properly under command, and tho four 
of too early drying up will bo obviated. 

(Tho only thing that will have to be carefully 
guarded against is that the facility of obtaining sup- 
plies from tho livois docs not lead to over-irrigation 
and water-logging.) 

Tlioro need bo no fear os to the construction of 
wciis across tbo Punjab rivers, oven tho mighty Indus 
itself will ovontually liovo to submit to being bound, 
it boing clearly understood that it is only a question 
of timo_ for tbo romodolling of tbo wbolo system of 
inundation canals. 

(2) Thoro is n complaint in somo cnHcs thiit Vho 
abstraction of too much water from tho rivets will in- 
jure tbo navigation. 

T^ objection comes mostly from Sind. But hero 
again it should bo understood that it cannot bo 
iStenod to. Tho waste of Water that would bo necessi- 
tated by hooping up navigation is out of oil proportion 
to its value. It would bo liko keeping nii elephant to 
draw a go-cart. Navigation on tho rivers in the 
Punjab or Sind is doomed, and it i** useless to tiy 
and save it. Navigable canals do not nnswor in 
North Indio, and tramc will havo to bo by railway. At 
tbo snmo time, wood (and perhaps boats) will bp able 
to oomo down fho Indus most likely for a long tiino 
while tho xirer is high. 


10. Province to be looked on as a whole.— Another 
most important principle which needs to bo recoived 
is that the province is to bo looked at as a whole. 
Hithorto this baa not been done, but each scheme 
has been looked at independently, os oompleto in itself, 
and it had to stand or' fall on its own merits, apart 
from its rdation to tho improvement of '^o province 
ns a whole. 

This has bamporod progress much, especially lu re-' 
ganls Works not cborgod to “49i— Works not ebarge- 
ablo to rovonue," to get money for which has boon an 
oxcoedingly difficult task. 

'Tho province con nover bo properly developed on 
those linos, and it is most osscntiiu that it should bo 
looked at as a whole, and tho vested rights of 'cho 
people ns a whole be token into consideration. Thus 
tbo abundance of ono part will bo used to remedy tbo 
debcioiicy of unotlior, tho stato of those who have but 
11 precarious subsistonco bo moro regarded and the 
iiiuclioration tlioreof not allowed to bo provonted by 
tho vested ri^ts of tho few who oro well off. 

This, irill bo futibor enlarged npon later when deal- 
ing with tbo Wostom Jumna Canal. Tho principle 
IS merely onimciatcd now. 

Prom uhat was lately Boid by Mr. I’roston on tho 
occasion referred to botoro, it is undorstood that tho 
question of giving a moro tiboml troatmeut to minor 
works is bcioro tho Govornmont. It is hoped that 
this matter will bo dealt with an a Tory broad spirit 
indeed. 

11. Generof n\ethod of dealing with the problem as 
a whole. — ^Tho ground boing thus cleared, it is possible 
to take n gciioral view ot tue principles to Do accoptcu 
in douling with tbo development of tho irrigation of 
tbo proviuco (and beyond it) ns a wholo. It is main- 
tained that thoso principles aro ns foUowB : — 

(1) Uso if possible all tbo avoilablo water and do 
not let any bo w-astod. ■ 

(2) Spare no effort to irrigate ovoiy bit of land 
which needs irrigation. ' 

Water IS to North- IVost India what its iron and ' 
coal aro to England, or what gold is to tbo Transvaal, 
but tbo greater pafe of tbo water Btill runs away un- 
used to tbo sea, mid on tho other bond much land lies 
barren and w-osto, or exposed to famine, which could 
bo watered. Uowevor dilbeuit tho problems may seem, 
thoy should ho boldly attacked until it can bo said that 
practically nil the lands that need water havo boon 
provided tor, and not tUI tbon should water bo allowed 
to run unheeded to tbo sea. 

Nor is Iboro anything in thoso problonu which would 
bo so excessively costly that a prosporouB and wealthy 
doportmont liko tbo Lrrigation cannot afford to oany 
thorn out, and Yho ultuunto result will ho tho far 
greater prosporty of tbo province (or piovinccs) as 
n wholo, than if a moro cautious policy bo followed. 

12. The appliealjon of these principles. — ^Lot us now 
SCO how tlictso principles would bo nppliod. 

Gonuriilly speaking, in tbo north nnd west tbero is 
ft plethora of water and (at nil events in tho Punjab) 
too littio land, w-hilo in tbo south and oast thoro is 
too littio water for tho land. AVb willoxomino this in 
detail in connection with each main rivor, for onoo wo 
get to any distnneo from tho Himalayas and boyond tho 
tortilo bolt with good rainfall, high spring level, nnd 
iimny irrigation w-olls, tliero is but littio water avail- 
ablo cxcopt in tbo rivoiw, though thoro are oxcoptional 
cn^cs winch must b'o dealt with specially, such ns the 
districts of Gurgaon and Gujrat, and other puts. Also 
it is not proposed in this paper to soy anything about 
tbo extension of well irrigation, though it must always 
bo borno in mind that it is a most oxccUont thing for 
suitable ports of tho country, and it should ho on- 
courogod in ovoiy way, 

13. The Indus. — Beginning from tho nortli-wost cor- 
ner, tbo finit river is tho Indus, with a Tolumo groator 
than that of all tho rest of the Punjab rivois put to- 
gether. 

Tho Sind Sugar Do.ab, evon if it should all provo 
on cxnjiiiniition to bo irrigable, will take but a minor 
portion of this roluino, and in order to provont the 
present great wnsto, of water it is nccossaiy that 
ovoiy bit of land in Sind whidb can bo irrigated should 
bo provided for by canals from tins vast vcluiuo. 
Aflint tbo area of tbo iinirrigatcd land capable of irri- 
gation in Sind is, is not known to tho writer, but, how- 
ever great it is, in nil probability thoro is far moro 
than enough in the Indus, after tho Punjab has had 


* From nh>t Mr. S, PrCEtOD, C,I,E„ Chid EDEtonr, I.B., fdi Ultlj it tho Eoclitj ol aria la Londoti, it inmld an>au that Eomethinc ct this tort 
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all it wants, to wator it completely, and tlie wator 
should therefore be tsJcen to tho farthest possible 
limits, bringing much waste land under cultivation. 

A roiy low estimate indeed of what could be done 
w'ith tho surplus water not required in the Punjab 
and over and above tho present irrigation in 6ind' 
would be eight million acres annually, possibly vastly 
moro, but is there tho land available P It is feared 
not. 

It is understood that schemes for very large canals 
with at least one woir across the Indus wore at one 
time proposed in Sind, but .that they woro rejoctou 
on tho double ground of intorforenco both with the 
inundation canals and with navigation,* 

Now if there is anything in what has been said'in 
tills paper, such reasons are quite invalid,. and tho 
schemes should bo roconsiderod, and if they do not 
includo all tho irrigable land which cau bo commanded 
they should bo recast to includo it all. It is practically 
certain that there is moro than enough wator for all 
itrigablo loud in Sind. 

14. 'Iha Jhclum, the Chenab, and the liavi It will 

bo best to consider tho next three rivers together. 
Thoro are now three canals trom those three rivers, 
but in tho three cases there is a marked disproportion 
between tho available water supplies and the arena 
commanded. 


The Jhclum Canal docs not command half the laud 
which tho water could irrigate. Tho head of tho canal 
apparently could not have boon put higher up because 
or lulls on tho left bank, which reach right to tho 
head of this coual; tlioroforo, though some land is 
excluded from irrigation which needs irrigation, this 
was seemingly unavoidable. May bo, hoirover,' some 
way of irrigating tliis land will bo one day found 
when science has lurthor dovolopod. It is a nice prob- 
lem loft to tho fntuia. 


The whole of tho Gujrat district, however, should 
bo carefully gone into on tho some linos os thoso pro- 
posed fur Gurgaon (see para. 24). This Gujart dis- 
trict somotimes suffers from famine, and needs reme- 
dial mcosnres. 


Now tho surplus Jhclum river water m of conyinrn- 
tively little use to Sind, because, even without it, all 
land in Sind can bo irrigated. It, thoroforo, it cannot 
bo utilized in tho Punjab it will bo wasted perpetu- 
al ly, 

Tho Olionab Coual, na already explained, lacks 
commanded area, and oven if a subskliary canal is 
inado to take up tho aroa left unirrigatM because 
not commanded from tho present hood,^ still tho 
Chonab rivor will have water enough for it without 
damaging tho present canal oolonists in the Icost. 
They will still bo ablo to do much moro irrigation 
than they were over guaranteed, and tho wator yrill 
be used moro oarofuUy and thoro will bo less foar of 
oxhnusting tho soil. 

'When, howovor, wo como to tho area botwjeon tfio 
Ravi and tho Sutlej wo have a tract considerably 
greater than can bo irrigated (ns things aro ut 
present) by tho Bari' Doab Canal. 

At present this canal only irrigates to tbo Lahore 
district border without entering tho Montgomery 
district, and thoro oro tracts in tho Lahore district 
(if not also in tho Amritsar district) to which oxton- 
sions aro needed. 

Outside the present scope of this canal tho follow- 
ing areas of irrigable land exist : — 

*• . ' Acres. 


High loud 

Ravi low land ... ... 

Boos (or Sutlej) low land ... 


... 830,(P) 
... 490,000 
... 260,000 


Or about one and a half million acres. 

No doubt this land should be irrigated, hut how P 

16. The Lower Lari Doab Canal Hclicme. — A scheme 
lins been prepared for tho irrigation of this plot from 
tho oombinod Sntloj and Boas riveia, taking off near 
Foiczoporo. This project boa been submitted by tho 
Punjab Qovomment to tho Govornment of India,^ and 
though not yot approved by tho latter, it seems likely 
to ho approved after some modificatum. 

It is, however, pointed out that iliero is surplus 
Water m tho north-west of tho Province, moro tlmii 
onougli for nil possible roquironionts in tho Punjab 
and Sind combined, some of which must thoroforo 
bo wasted porpotually ; also tbnt tlio ensLci'ii and 
Eoutli parts of tlio Province aro very dry and destitute 
of wotor. It is thoroforo strongly urged that to water 
the plot in quostiou from tho Sutloj is a grout mis- 


take, which will bo greatly rued in the future if 
carried out, for it is a retrograde stop.f 

It is admitted that it is an easier scheme to irrigate 
this land from the Sutlej,' and also that there aro 
difficulties in tho alternative scheme. Novortholoss, 
tho ultimate benefits to tho country oil a whole by 
the altoriiativo scliemo are so much greater than by 
the schemo as prepared, whilo tho diiiicalties are far 
from insuperably so the Sutlej should certai^y not 
bo drawn upon for this project. Let ns look at the 
matter a little moro closely. 

16. Alternative seheme , — ^Tho alternativo schemo is 
follows : inako a channel from tho Chenab river 

to tho Ravi, and toko out a canal from tho Ravi to 
irrigate tho Lower Doab. Then, to mako up the de- 
ficicnoy in tho Ghennb supply, niako a oliannol from 
tho Jholnm to tho Chonab, and tako out a cbaunol 
from the Chenab to supply tho lower part of tho Obo- 
nab Canal. Aqueducts over tiieso big rivers aro out 
of tho question, on account of tbo oxponso and the 
great height to which they would have to bo raised to 
door tho floods, etc. ; but tbo above motbod of drop- 
ping tho water into the rivor and taking it out pgam 
presents no such difficulty. 

17. The objections . — ^Tho main objections are two 
in mimbor: — 

(1) tho great cost of crossing tho drainages, and 

(2) tho great hoi^t above the country of the 
Bari Doab, ns compared with the bed of 
the Ravi. 

It is submittod that those objections are nob of 
groat weight, if only tbo best method of dosigning 
tho project DO adopted. 

First, as regards a oanal from the Ravi for tho Bari 
Doab, Mr. Preston, speaking at the Society of Arte, 
spoko of the difference of level between the llavi bed 
and tbo plateau as probably 40 foot. I The writer 
is doubtful if it con be any like as mnohi but granted 
for tho Boko of argument that it is so, still it will not 
invalidate tho scheme. 

In tho first place, there is not the least need to 
begin to irrigate by the new scheme at the Lahore- 
Moutgomoiy border. The presout Bari Donb Canal, ol 
course, ceases to irrigate there at present, and it is 
granted that there must be no hiatus in tho irriga- 
tion: but there is no ditBoulty in extending tho Bari 
Doab Canal irrigation further down. Tho high land 
is hero very narrow (it is wider lower down), and it 
would bo_ no great matter to cariy tho Bari Doab 
Canal irrigation to tbo town of Montgomory itself if 
need bo. It would mean less than 100,000 more 
acres of annual irrigation. 

Now the average irrigated area on this canal from 
1886-87 to 1890-01 was 401,000 acres, and from 1896-97 
to 1900-01 it was 746,000, or an increase of over 
260,000 acres. 

There will bo no difficulty, therefore, in improving 
(enlarging tho oanal if need be) and eidnnding to tho 
oxtont stated, even if, in addition, an extra area is 
taken up in the Lahore district. Put the local officers 
on thoir mottle, and it is guaran'teBd that this will 
soon bo done, without any injustice to the present 
irrigators. 

Now the lower down tho Doab tho new oanal has 
to begin irrigating the less tho difficulty will be. 

Suppose tbo new canal Lead in the Ravi were some- 
where near the tail of the Vahu Escape, then sueh 
is tho dope of the country towards Multan that tho 
canal would doubtless be able to irrigate by the 
time it readied the town of Montgomery, which is 
all that is necessary, and this part of the sohome would 
not be costly. 

18. The Chenab to Bavi Channel , — ^Now as to tho 
cbannol from tho Chenab to tbo Ravi, all that will 
bo necessary will bo to pass tho 3,000 cusecs§ or there- 
abouts down the main lino of tho Chonab Canal, 
thon along tho Gugaira Branch till it reaches a point 
opposite tho point on the Ravi whore that rivor must 
bo roachod, and then make for that point by tho 
shortost route which tbo circumstaucos will allow. 

As to tho main lino of the Chonab nothing whatever 
is required os 8,000 ouseos will be added on, and 8,000 
will bo also out off by tho now ohannels which bring 
in tho Jholnm water. 

The Gugaira Branch will have to be oulargod to 
carry tho extra 8,000 cusecs Gnss the volume required 
for tho irrigation at the tail which will be suppliod 
by tho now channel, i.c., if tho now channel did not 
stop short of tho Qngairn Branch). The absolutely 
now channel from, say, Buchiana on the Gugaira 
Branch to tho Ravi, will only be 20 miles or so long. 


*TbegToiniataTujliig(hlBiis>ikitattinnitiimaoby61tB.EvuiJamci,S.O.I.E..IsteChIolConiiBltslancr ot Slod, at tho Saclotj at Arts vlitn 

l^ocnid’ttat'ibifuorouialila Mr. 'WUcon, Ectilcnicr.t Commbsltxn, Parjab.oned this ssipotblsg beloro the Rimliia Coumlnton. 
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la crossing (his lovr land doubtless some drainages 
will lia.ro to be uegotiated, but by going lovr down 
the llari like this the chief dillicnlty will bo obviated. 
•To enter the Hari opposite Lahore would bo very 
costly; to enter it near Saidwala vrould be to escape 
all rliffi nnlBea of drainng.i; to enter it nt the point 
suggested would not bo eosCy. The greater part, if 
not tho wholo, of the drauiago mes with would be 
dirorted into Iho Ravi by a largo cateh water drain 
and an ombaiikmon't behind it to protect the new 
channel. The small niuonnt of drainage which could 
not bo so dealt with could bo made to cross tho channel 
by level crossings whore tlio levels suited, and by 
syphons where they did not. This could easily bo 
dbterUiinod by running a trial line in the dirbetion 
suggested. 

10. The Jhclitm io Chenab Channel and continua- 
iion . — This channel to carry, soy, 8,000 cusecs, would 
cither bo tho Jhclum Canal main line and Sonthorn 
Branch enlarged, or clso n separato cliaiinol doso 
iiloitgsido these cnanucls till it To.'icho.s tlio first CTcat 
bend on ‘olio Southern Branch nlim.'o to tho Cucoah 
is a short distance of 16 miles cr so. There would 
ho very little drainage to bo oncountored. The big 
drainages would all have joined tho Gheuab up slreitm 
of this. At tho junction bf this channel vvith tho 
Chenab another woir would have to ho built and a 
ohonnol bo made from that place to tako up the irri- 
gation of the Jhaug, the Itakh (and possibly of tlic 
Irilgaira), Branches below pio points at which it cut 
tho existing channels. This would of course cross Iho 
drainage ot the country, but wotdd not meet any- 
thing V 0 I 3 * formidable. 

20. Oompatiion of east . — ^It is not co^* to make 
any comparison of cost botween tho sohemo now before 
Government scheme No. 1), nnd that horoin pro- 
]ioscd (say, sclicmo No. 2), but the following rontiirks 
may bo considered. 

As to tho cost of iichcino No. 1, not only should tho 
amount ol tho proposed project, t.e., Its. 3,82,00,0 JU 
bo included, but also tho capitalized valuo of tho 
Sutlej river water, fho reason for tins is that in' 
schema No. 1 this water is used up for the Lower M-iri 
Doab, whereas in scheme No. 2 other water which, 
as has been before shown, nnn-t otherwise bo utterly 
wasted in porpetuitj', is to be used for this purpose, 
and tho Sntloj water sot free to water land which is 
not’ desert and will tremoin desert on tho lince of 
sehotbo No. 1, hut can be made most fortilo by means 
of schomo No. 2, a (root now worth almost nothing, 
but with n canal to water oven one million acres would 
be worth at le.ast Rs. 10,00.00,000 j and tho canal could 
irrigate iiumoiisOly nioro tlmn this. 

21. Hough eslimale easily made . — It is tlioroforo 
strongly urged that a rough estimate of cost of Bchcmo 
Nb. 2 bb prepared. This can e.isilj bo done without 
scuding any liluropcau oOtcer into tho field by mak- 
ing each of tho Superintending Rncinecis of tho 
Jhelura, Chenab, nnd Bari Doab Cirrles do the part 
ill his circle (imiinly from existing surveys nnd the 
cost of somewhat einiilnr works in tho circles). Tho 
very fow trial Fines which nro needed for this ostimato 
can ho nm by native snrvoj-orB in iv niontii, and the 
rough cstiniato would bo read}' in ilirco. If further 
surveys later on rovoaled possiblo improvements in tho 
trial lines, then this would all Iio to tho ndvaiitago 
of schomo No. 2. 

Tho different parts of tho estimate would bo as 
follows : — 

Jmxuv CihcLE. 

(1) A chiinncl from tho Jhclum to tho Clicntib to 
carry 3,000 cuSccs on tho lines stated abovo, 

Cmman Cirolc. 

(2) A woir across tho Chenab river nt junction 
of above channel with tho Chenab. 

(3) A channel tiierofrom to t.sko tip tho low'cr 
irrigation of tho .Jbang nnd Rnkh braiiclics, nnd, if 
iiGCOssnty, that of tho Gugaira Branch also. 

(4) An oiilargcinont of tho Gugaira Branch to 
carry 3,000 cusccs more, as for, say, os l}uohinni^ and 
a clmnncl from tlicro to tho Ravi. 

B.vai Do.ui CiitcLii. 

(6) Extension of Bari Doab Caual irrigation to 
MofatgOmblry Town, including auy necessary onlurgo- 
mbnb of channels. 

(6) A canal from tho Ravi where tho Chenab 
channel comes in to take up tho irrigation of the 
high land of the Bari Doab below the town of Mont- 
gomery and also the Ravi low land wliioli is com- 
manded. 


All tho now estimating required will he tor tho 
Ravi Woir aud the now channel from tho Ravi till it 
meets tho proposed alignment near Montgomery. 

The estimate thus obtained will give a fn^r idea 
of the cost, and oven if it cost COO laktis, it would Uo 
far bettor to spend this amount than to waste tho 
beautiful water of tho Sutlej on a tract vrliicli can 
get water olsowlicro, instead of using it to enrich 
desert lands desolate for lack of water. As a matter, 
of fact, schomo No. 2 will not cost anything Ukq this; 
it is far more likely that 400 to 450 lakhs will sulEco 
lor it. But lot these two schemes bo regarded not 
.as more isolated iudepoudent projools, but Os part of 
a groat whole for the improvement of tho I’rovinco. 
It is bolioved, tben, that No. 2 wOl undoubtedly bo 
preferred. 

22. Avollicr difiicully. — ^If, bowovor, schetalO No. 2 
should bo approved, what would bo done vt'ith the 
water of the Sutloj thus saveU? 

This leads us to another difficulty. There is, un- 
doubtedly, land available on tho loft bonk of tho Butloj, 
but only a very -small proportion of it is in British 
torritory. Bomo of it would bo in tho Bikanir State, 
but tho mass u ould be in the Bahawalpiir State. 

This is a drawback, but on tho prininpio of develop- 
ing tho whole country it should bo accepted that ttaoso 
lauds should obtain tbo water. Novortholoss, it is 
most important that certain conditions should bo 
laid down and adhered to in the matter, os tho grouncT 
upon which alouo tho British Govurnmont will oonsont 
to lorcgo tho uso of tho ViMor of tho Sutloj on the 
right b.'ihic thereof, and put itself to great extra 
rxpenso in so doing. 

Gaifitls partly worked by tho ^lativo States present 
intolerable diilicnltios, only to bo realised by those 
who, liko tho writer, have experionoed them. 

Therefore, tlio following conditions should bo in- 
i>istcd on : — 

(1) Tho canal to be British, and constructed with 
British capital only, and worked and maintained bj’ 
the Britibh, just os iho Ahohar and Bhattinda 
brniiclics of tho Sirhind Canal are worked. 

(2) Tho British Government to fix tho rates to bo 
etinrged us it thinks lib. . 

tlliesD rates will ho doubtless, higher than on tho 
Sirhiud Oitnal, suoiiig tbo immense value of tho water 
in such a rainless tract, and tho great cost involved 
by tills sohemo, nnd the other senemos necessitated 
by tliib Olio.) 

(31 I’ropcT Arrniigcmcuts to be made on u plan 
worked out by tho British Govoruniont for supply- 
ing tho ucccs>aty population for the cultivation of 
tlic laud which will bo irrigated, but w-liieli is now 
ncarlj’ uninhabited. 

The Native States vrill gladly Consent to those terms 
if they understand that only thus con they get the 
water, and uo matter what is done, or however high 
tho rates fixed nmy ho, tho gain to the States, especi- 
ally to Bahawalpur, will bo stiipoiulous, just as tbo 
gain has boon to Faridkot through tho Sirhind Canal. 

Of cour'O tho weir across tlfo Sutlej would make 
a provision for tbo supply of tho inundation canals 
on the tight bank, wtiicli are supplied at picsont 
from that nrer. Tho. objection to tho iiso of tho 
Sutloj water to tlio high land on right bank would 
not apply to this low land, for those canals will oiily 
require water when there is extra water iu tho river. 

As to tlio proposed canUl ou tho left bank, it should 
ho designed to coiniiumd five million acres, for it Trill 
bo nblo to irrigate nearly two million acres, nnd there 
should ho room for exnausion ns tho duties , of the 
water are improved. It inuy, however, possibly bo 
better to iniiko two or more smaller cimnls instead of 
one lingo one. Almost all tho land embraced by 
such schemes is , now practically desert land. 

23. The Sirhind Canal. — As fcganls ihb S&hitid 
Canal, it giviis the fullest protection to its commanded 
area, viz., to tho Ludhiana nnd Forozoporo districts, 
and the main portions of tho Patiala, Jhitid, Nnoiia, 
and Fnridkdt States. 

Unfortunately, tho canal partly belongs 'to tho, Na- 
tive St.atcs, and this causes complications, otliclfwiM 
it would bo proposed to extend the irrigation from the 
Kotia and Gliiiggnr • bninchos into tho Sirsa Taliiil 
of tho Hissar district, but apparently the treaties 
with the States prevent this being done, which is a 
pity. 

24. The country bcttoccn the Ghaggar and Juinma.— 
Tho Sirhind Canal irrigates up to tho edge of the 
Ghaggar river, and w'o wil| now consider UiO c;iso of 
tho country hotwoon tlio Ghaggar and tue JU^a. 
It is tliB tract which contains almost tho wholo or 
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•]Pap.j()b,r^lii(!li ]B snbjoot t'o fnminea, Briid tlio lunolioia- 
tion of its qondition is perhaps tho most prgent qtios- 
tion of all. 

Tho Western Jumna Canal irrigates muoh of this 
tract, ^and is invnlnnhlo. But oven mth this canal 
there is a great deal that is sadly needed for the ira' 
' provement of this part of the country, and many difll* 
cult prohlcn^ hare to ho solved. 

The traot in question embraces the six districts of 
Cmbnlln, Kaninl, Delhi, Gnrgaon, Bohlak, and Hisser, 
and p.irts of Fntiqlaj Jliind, and Nabha States. 

Its first desideratum is that it should bo secured 
amiinst famine; tho second that its general condition 
should bo improved. ‘ 

The Umballa district has tho best rainfall and many 
irolls, and 'is already soonred; thoroforo nothing need 
bo said about it, except that what will bo said with 
regard to tho torrents in dealing with tho Kamal 
district, will apply in racnsiiro to TJmballa. 

. .The Delhi district is so well irriga^d by the Western 
•Turonn Canal, besides having a bettor rainfall than tho 
rest, that it, too, niay he looked nt ns secure. 

25. Owrgaan disfrief.— 'Tlio Gurgaon district must 
bo treated by itself. It cannot ho dealt with from 
the outside. 

It has alroady a astern of rough hut fairly oifcctivo 
irrigation works belonging to tho district. Wlint 
is wanted is that this system should be much im> 
proved and extended, and money should ho freely 
furnished for this pnipose. It should not ho expected 
that these works will furpish a largo return for tho 
expenditure, and tho district has not capital cnongh 
for tho pnrposo, 

Ur. Maegrogor, the District Engineer, is fuUy 
capable of drawing up a iliorough eclicmo for tho pro- 
tection and prosperity of tho district, and with tho 
help of n subsidy from Government, and money lout 
on easy terms, this district can bo thoroughly soctirod, 
and mado to flourish in a high degree. 

20. Trr.s/ern Jumna Ganal . — ^For tho rest wo mu'st 
look mainly to the Western Jumna Canal. 

This canal luis n curiously chequered history, and. 
while tho oldest, it is far tho most hnckwnrd of all 
tho Punjah conala. It has heen patched and ropnteh- 
ed, A bit now hero and a hit now thoro, hut always 
tackod qn to tho old, and thoroforo never what it 
should be. This old canal of tho hlognlv had every 
defect a canal could have, and though vastly improved, 
is voiy dilferont to a properly eonstructod and design- 
ed canal. Tho Governm out. system of accounts hits 
this canal voir liard. Tho nominal capital ncoonnt 
is about 180 laichs of rupees, though half tho canal is 
still in its primitive condition. Tho co.st of, say, 
patches No, 1, No, 2, and No. S is nil charged to the 
canal capital, though Nos. I and 2 linvo long hepn 
superseded : and n brand now canal could have boon 
mndo for tho amount of tho present r.ipitnl. Any 
commercial business would have carried out the im- 
pTOTomonts hy moans of a sinking fund or rodcomahlo 
dohenturcs, and loft tho rnpitnl small. Even now it 
would bo far hotter for a largo portiou of tho capital 
to bo written off ngninsb surplus profits, which wero 
so largo in tho old days, going baoh say about RO years, 
iuiil altering tho accounts neeordingly." 

It may ho said that it is only n qiinstion of nceounts, 
and it docs not matter. But it dnos matter, for tho 
ovOrloading of the capital 'necnnnt has a had effect on 
tho iraprovopiont- of tho canal. 

27. Peevlinr eondiffon*,— What adds to tho difficulty 
of tho problems connected with this cpunl is that tho 
sonsons arc so unoqiinl nt difforont periods. Thus 
from 1870-71 to 1801-05, a poriod of ^26 yonrs. thoro 
wore only two voiy dry years, vis., 1877-78 and 
1883-84, and very fow oron fairly dry ones. Most of 
tho years wero wot: that is, oror tho area ombrncod 
Iqr tho old unoxtendod canal. 

^fneo then thoro havo hcon sevon yearn of drought 
or fgmipo, occurring ono after tho other. This ^sroatly 
Tucroases tho difficulty of donling with tho ciroum- 
stoncos. In tho first half of thp Inst deendo (1800-1 000) 
tho ory wont up all over tho canal—'* Wo do not want 
your water, wo 'only want drains.” In tho latter 
half — ^''Wliy theso drains? — Wo only want water.” 

UnfoTtniiAtoly tho lost oxtensions woro only .iust 
being carried onO 'wlion tbo drought began. Had 
they been finisbcd a fow yonn boforo tbo drought, tho 
ir^ation would Antamntically havo shifted its centro 
from thp yfittcf traetj traversed )iy tho old canal, 
yhoro 'year after year t.hb dompnd for' water was 
so slight, to tho now and drior traots of tho extonslons. 
If after that tho draught had ocenrrod, tho roliof at 
famine time would Imvo been far groator than it was 


(though tho famine would liqvo been very much Col. S. L, 
worse but for those extensions). Jacob. 

28. Hissar district. — ^Tho, famine fell^with far tho 
greatest severity on tho large Hissar district (as big 
as Yorkshire), where tho distress was groator than in 
nil tho rest of- the Punjab put together. 

This_ district has five talisils, and thoro is some ' 

irrigation in nil of them, hut irrigation from tho Into 
extousions at _ tho ' tail of the Sirsa Branch 
from_ tho Hansi Brnnoli and from the Bliiwani 
distributary, woro not fully dovolopod, for tho 
reason given above, for owing to the great demaqd 
for water on tlio ono band and tho frequent outing 
of the _hnuk8_ on tho other (this was worst on tho 
Bhiwani distributary), it was very difficult to got wotei 
to tho tails. No noqht somothiug is being dotjo 
now ill this direction, bnt diroctly the old qrdcr 
of seasons retnms, it will bo possible to work up theso 
extensions to a thorough state of offioienpy pud bring 
out their full value. Besides thw, it is necessary that 
the rest of tiio land under command in tho Hissar 
district (le.^T^ng out that part which is altogether 
too snndy)^ should also be taken up for irrigation. 

This area is not vast, but if it is irrigated and ifie 
formtr (^tensions fully developed, there can ho no 
famine in Hissar and no great scarcity. Tho situa- 
tion would bo saved. 

Tho chief iinirrig.'ited and irrJgablo tract is tho 
one w)iich_ would hove to he reached through tho 
.Tliind torritory from the lintana Br.ancli,’wliioli must 
bo enlarged. On no account, liowovor, should this 
distributary bo rnndo until tiio Jhind Durbar con- 
.sents to tho condition that it should ho wholly a 
British channel and all tho irrigation ho looked aftor 
by British officials, and a consolidated rato ho charged 
for Gio water, equal to tho comhinod rates paid on 
British territory. 

Even on these conditions tho honefit to tho S(;nto 
would bo so very great that directly it is seon hy tho 
Durbar tlmt it must accept tho_ conditions or the 
cbannol will not bo made, immediate consent will bo 
given. Theso conditions arc thoso made with Earidkot 
on the Sirliind Canal. On no account should any 
other arrangement bo ipado with the Jliind or any 
other Stale, such ns tho former one mndo on tho West- 
em Jiimiin Canal, which makes tho proper working of 
tbo caniij impossible. It is like trying to walk fast 
with n stiif knee cap. It wqs all right m old days when 
there was moro water than coiilu ho used; it is an 
nnoipaly and a blot in these days of economy of water. 

There is some other land to tlio south of tho now 
Pctwnr distributary which should bo taken up, and 
this would appear to bo all, except an important 
pari of tho Hissar district near Bnrwala, hetween tho 
Pnbra and hfnhsudpur distributaries, hqt unfortunate- 
ly this cannot ho irrigatod without upsetting tho 
arrangements with tho Patiala State ns to irrigation 
from the Sirsa Branch. Theso torritorini nrranao. 
nients aro licart-hrcnking, and canals should bo like 
railways, independent of these difforoncos. 

Tho canal officors should he encouraged to work up 
tho irrigation in Hissar to tlio utmost. It is rhucli 
cosier to irrignto near tho heads of nhanuols than at 
the tails, especially when, os horo, tho channels era 
very long, hut it is essential that thp water should ho 
pushed down to tho oxtremitios, Tho Bhiwnni Tahsil 
of tho Hissar di^riol has practically had no irigntion 
ns yet from tho Bhiwnni distributary. 

Evory bit of tho Hissar clistriot which can ho com- 
iiiniidod, and is not nitogothor too sandy, shonltl 
bo irrigatod and got its slinro of water, wlioatlior from 
tho ■Western .Tumna Canal or otherwiso. Some of those 
other portions of the district will ho montioned later, 
and tho question of how this can host ho done will 
ho discussed. 

20. Pojitah disfriei. — Tho Bohtak district is per- 
haps tbo next worst district Hissar, though after a 
long interval. 

Tlio Qohana Tahsil Js ircll irrigatod. Tho somplo 
and Rolitnk Tahsil arc both irrigatod, and when tho 
irrigation on the Jllinlot and Bhiwani distributaries, 
c.spocialIy tho latter, is dovclopcd, then thoso two 
tahsils will also ho scenrod, and tho Jimjjar Tahsil 
will bo tbo only ono loft to bo troubled with famine. 

This is not an onsy matter to remedy. Tho land 
is almost all too high to ho watered hy tho canal. 

The writer has not snffioient local knowlodgo to say 
how this problem can best bo solved, but probably^ it 
can bo done in connection with tho drainages whioh 
run into tho Nniafgnrii .Tliil, including drain No._ 8. 

Lack of knowledge of details preoludea moro being 
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said, but ^tb the rest of the district secured, 
scarcity in tbo Jlinjjlinr Tabsil cannot bo bad, but 
certainly 'reme^nl measures are possible bore also. 

SO. 'Native States in South-East Punjab . — Thoro 
are portions of tbo Patiala, Jbind, and Nabba States 
ill the extreme soutli-cast corner of the Punjab, 'f hese 
suffered greatly in the recent famines. Tbo country 
hero is very like that of the Gurgaon district along- 
side, and it con bo treated in jurt the same rray by 
local irrigation rrorks and tbo damming up of torrents. 

31. Karnal district . — The greater part of tbo Kar- 
nal district is thoroughly protected by tbo Western 
Junma Oonal. Some portions of the distributary 
system, especially tbo Nardnlc distributary and Cbau- 
tang sobeme, need dcroloping, liko those in Hissnr, 
but when this is done tbo greater part of Kamal rrill 
ba quite raised aboro fear OTon of scarcity. 

The other part outside tbo scope of tbo_ Western 
Jumna Oanal proper irill bo sopnratoly eonsidored. 

32. Suggestions as to arrangements for the above 
proposals . — It will naturally bo inquired irbonco tbo 
irntcr is to como from to carry out the above. 

It is not proposed to attempt a final ansiror to tbia 
question, but aomo sufcgcstiona os to tlio^ivay in srbidi 
tbo solution can bo gained may bo mentioned. 

Unfortunately the Jumna river docs not lend Jtself 
to canal extension ns well ns the other Punjab rivers, 
for it rises more tardily in tbo spring (a great defect), 
and generally falls more qnicluy in 1110 autumn. 
Thoteforo, while sometbing rnigbt bo gained by carry- 
ing larger supplies when available, yet tlio gain would 
bo lees than on other canals. 

Tbo first thing to bo done is to improve *11 tbo in- 
ternal arrangements. Much, very much, has boon 
done, and is being done, but much remains to bo done. 
Tbo old irrigators nro tbo wprst oifendon. Their 
water^roiirses must be mndo straight, and must bo well 
kopt, and tbo land must bo divided up into tbo proper 
plots (I'iarix). The riimlier«ome and treiiblesomc rules 
on tbo subject must bo amended, and it mast bo ntnde 
clear to overyono eoneemod that tbo neeossniy divi- 
sions must bo mndo, or tbo water will bo cut off. 
Tbo question is of such importnneo that it must bo 
appro.scbod in a tliorougb and systematic manner with 
insistonco. The water saved by tliis roformntion^will 
be a distinct step to tbo gaining nf tbo end in vioir. 
Together with this, the standard of maintonance must 
bo raised still bfgber, the channels be hotter kept oven 
than now, and tno expense of this bip;h st.sndnrd must 
not bo grudged. It must bo homo in_ mind that on 
a defective canal liko this tbo cost of m.santenaneomust 
bo much liigber than on well-designed c.snals.* 

With tbo above tliero should bo a great rise in the 
rates for sugarcane. It is tbo waterings for tbo cauo 
which so stand in tbo way of the developments im- 
periously needed. 

The combined r.itcs for sugarcaue sbonld be raised 
from Its, 0 per acre, as at present, to at least Es. 18. 
The result irill then cither bo that little cane will bo 
grown, in wbicli case tbo problem would bo solved at 
once (there would bo oroplo water for all that is wan- 
ted), or else and this is far moro_ likely, the area o| 
cane will bo much as before (this is tlio conclusion 
como to after careful inquiiy), hufc the revenue will 
be increased by four or five laichs of rupees per annum, 
and this, tbougb not so eiUcncimis as the alternative, 
would go far toward solving the question in other 
ways. 

It must be rememborod that until the recent drought 
ocenrrod, much land of fho Delhi and liamni distriris 
suffered from ovor-iTTigation, Those parts were un- 
der medical supervision bocaneo of tbci'r iinhonlthiness. 
The spring level was very high, less than ten feet from 
tbo surface, and the land was irapovorisliod. Tins 
was in spito of the marked improvement effected by 
the drainage schemes hoforo alluded to. 

The extensions of tho canal on the ono hand and tho 
•ovon yea^ drought on the other have boon the great- 
est blessing to these over-irrigated parts. They 
could not got the same water na before because of tbo 
groat demand, and much loss rain fell. Tho conso- 
pnonco is that these parts have luatTPlIously improved 
in tone, in lionitli, and fertility by the very ennso 
which broucht such suffering olsowlicro. Tlio spring 
level, too, tbougb stilt very high, lias fallen. 

It is_ to be hoped that this improvement will bo 
maintained and oren increased, and that on no account 
Will these tracts bo allowed to rovort to their old con- 
dition. The people hero should pay well for tbo water, 
especially for tbo cane, and pressure sbonld bo put 
on the people to irrigate by wells whom tho spnng 
level is less than 15 foot from the surface. Tho nmount 


of irrigation allowed in such traote should be strictly 
limited, and it shoidd not bo allowed at all where the 
level is within 10 feot of the surface. 

Thus the roproaoh caused by tho unheolthiness, 
brought about by the inigatiou of tliis i^al would 
be completely wiped out, while tho water saved would 
go to enrich tracts which so much need it. 

33. Further suggestions,— It is bolioved that by tho 
above methods ihero will bo no difficulty experience 
in getting suificiont water to completely develop afl 
the later extensions on tho ITostcni Jumna Canal, and 
also to irrigate all tho tracts still unirrigated, hut 
potentinlly commanded by this canal. 

Then famine sbonld bo for tlio Punjab a thing of 
tbo past, and a mcnsiiro of scarcity over a vCiy re- 
duced area bo tbo worst to bo foared. 

It .should be insisted on that the matter b? fully 
taken in band at nnce, ns ono of tbo deepest import- 
itneo. Prevention is mncli better than euro, 

Onco it is undorsteod that tbo thing must ba done, 
iinpovsibilitics will vanish. 

If, however, it bo still urged that iboro is no water, 
which is le.slly n rain plea, then nnotlior suggestion 
is put forth aa follows ; — 

Tliero is a most rapid f.sll between Tajawala and 
Dadapur at the bead of this canal, and any required 
amount of power is nvailnble. 

Tbo canal, in its uppor reaches especially, passes 
through n water-loggod spongy soil, saturated with 
water, which in places, ns above Inori, comes to tbo 
voiy surface of tbo ground. 

Tbero is no engineering difficulty in convorting the 
powor into electricity, and pumping , up tbo water 
from tbo saturated soil and adding several hundred 
cubic feet a second to the dtsebargo of tbo canal if 
need be, and returning tho water to tbo soil in the 
flood season to bo again pumped up. 

This sebemo would, liowovor, bo very costly, capcci- 
nlly beennso of tbis, that tbero would bo so many 
years normally wot, when extra water would not be 
rcquirerl. The sebemo is merely put forth as an al- 
temativo in case the first suggestions (wbiob the 
ivriter is aasiircd nro all that is needed) aro ohjrcled 
to 

Tlio great thing is to get the water to tbo parts which 
need ft so mneb instead of lavishing it whom but 
little needed and oven wbero it may do barm. Onco 
tbo normal character of the seasons is revolted to nil 
will come right as to the widest extensions, if tbo 
canal bo proporlj^ worked. 

31. .4 Insf opporlunity . — .IVlial a splendid opportu- 
nity was lo^t. when tbo 'Western .Tumim Canal was re- 
modelled in the seventies, to liovo taken up tlio whole 
coininaiided area in a thorough manner. Sncli an op- 
portunity can never como again, and tho canal must 
now bo a niakesliift with many bad mistakes to tlio 
end of tlio chapter, but tbo minor extensions here 
proposed in addition to tbo major onc.s that bavo 
been carried out in tbo Inst ten years or so, will do 
much to wipo out tbo reproneb of tbo past and com- 
plolcly change tbo old order of things, in wbicli the 
ports which wanted tbo water least got tbo most, and 
those wbicli wanted it most got none. 

_85. The tract bctircen the Western Jumna irriga- 
tion and the. Ghaggar . — ^Tliero is still ono moro tract of 
land to bo discussed, and that is tbo troct between the 
Western Jumna irrigated area and tbo Gbnggar, 
including tbo tract at tho lowor part of tbo Gbaygar, 
wbero tbo Gliaggnr Canals nro sitnatod. 

Tins is a tract seamed in its upper portion by great 
torrents, which all ovontnally unite and find their 
way into tbo GJinugnr river. This tract is not in a 
flourisbing condition. It is somotimeS inundated and 
at other times suffets from drought. 

Tho torrents bavo often boon obstructed in a most 
iiiiscipntiiio way for nido irrigation, with tbo result 
of injiiiod liGoltb, blocked drainages, and gencrnl im- 
poverishment of the country. 

Wlint is wanted is a clear waterway for ibo'"floods 
and Bomo arrangement for supplementing tbo water’ 
supply in times of drought. 

In this PorHon nro tho Snrusti District Canal 
^nraal), the Eangoi District Cniinl (Hissair). the 
Gliaggnr Canals (Imperial). None of those liavo worked 
to any extent in those late yours of draught, and this 
bit of country wants thorough consideration. 

- that it is possible to put this tract 

into tborongbly good .order, bnt it will Lo expensive, 
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and tlio eclicmo miut oot bo expected to be remunern- 
tivo in a pccuniaiy souse, but indirectly it will be 
VC17 ndrantngcous and rcmunoratiTC. 

30. Pnposah , — All obstnictions should bo tnlcon 
from tho torrents. If irrigation is to bo donp from 
them at all, it should bo by means of proper chnnnols 
taking out nboro properly construotod but cheap regn- 
' Inters, under the control of those who will work them 
proper^, and tho channels must bo re-dug whore 
blodced, and parts must bo stroightoned, 

Tho Sarusti Canal is a thoroughly sound ono in its 
conception, hut it was marred for lack of funds. Eren 
!i3 it is, it will work fairly woll in normal years, hut it 
win fail in had years like tho recent ones. 

'Vl'lint is wanted is an omhankmont at tlio lowor ond 
of tho loko from which tho canal takes out. with n 
inosoniy regulator (a needlo woir porliaps the host) in 
tho centre of it, tso that tho lake may ho muoli en- 
larged and deepened, and tho canal mado much moro 
cQicicnt. This will -bo a great improvomont, and the 
canal be mnoh moro workable. 

It can, howevor, bo stiU further improred. TTiore 
nro at least three months in tho year in which thoro 
is spare Wtirtcr in tho .Tumnn riror. 

Tlioro is a torrent just ahoro Dadapur, into which 
spnrb wafor can bo forced, and this water will then, 
partly by existing channels enlarged, and partly fay 
now cuts, combined with snitablo rcgnlmors, find its 
way into tho Sarusti torront, and food tho lako from 
which tho Sarusti Canal takes off (a part being taken 
if ncodod for tho Ghnutnng scheme). 

Three months’ supply con bo counted on, and this 
is Euffiricnt to mako these canals work fairly (with 
loss they can do but little, and only grow a voiy coarse 
rice), and if in tho Karnal district irrigation wells 
wore also constructed to work with ‘tho canals, as is 
dono on tracts irrigated hy inundation canals in gen- 
oral, this tract would bo most flourishing. Also it srill 
thou bo possible for tbo canal io ho prolonged through 
o barren part of tho Fatihln Sta'te into tho Bissar 
district near Tohana, and water a voiy needy portion 
of the Entiahad Tnhsil, I'fe., that between tho Sirsa 
Branch and tho Bangoi Canal, and it would thus bo 
inralnable for tho famine protection of Hissar. 

' Lot ft he said os a rongh approximation that tho 
Sarusti Canal bo enlarged to cany 1,200 onsccs, of 
which 360 ho nsed in Hi.ssar, 200 in Patiala, ond 460 
in Karnal, tho rest being absorbed. This would tho- 
roughly aeouro this tract, which needs a double treat- 
ment, rie., proper control of tho torrents and yrator 
for times of drought. 

The channel out of the head channel nhovo Dadapur 
could ho made to enrw 2,000 to 2,200 cusocs ; tho sur- 
plus would be carried on through tho outfall below 
the hood of tho Snnisti Canal into tho Ghaggnr rivor, 
and by means thereof tbo Ghaggat Canals would bo 
nblo to work satisfactorily, and the Itangoi Canal 
prospects would bo scoured. Tlieso canals all irrigate 
tlio thirsty Bissar ^district, and srill thus do much to 
raise it above oD s'ooroity. 

37. Further inoposah . — ^This schomo would not be 
directly romunorntis'o, but it svonld bo of great sor- 
vice. It is ono which in its design and constniction, 
and also in its maintenance, should bo entirely in tbo 
hands of the Irrigation Department, for if badly de- 
signed or worked, it .would do groat damage. THo 
two railways also which aro crossed would rcouiro as- 
suronco ns, to tho maximum volnmos of water they 
might have passing their lines; they srill, doubtless, 
need to sljrongthen their bridges, and to Bo repaid for 
doing so. Proper regulations would be required to 
ensure corroefb working, and great promptness would 
also bo needed to shut off nil extra water when the 
torrents wore llowjng full. Then, again, ns tho canal 
would water tsni districts and n native state, thoreforo 
district antlioritics would not ho nblo to work it. 

J5,_q>i,c u'holo canal should bo under one maunne- 
raent only, not partly British, partly native state. 
This latter arrangement is fa(nl_ to all goocl.svork 
economy of maintenaBBo, and officieney of ovoiy kind. 

SS. Completion of the sheteh . — ^This completes the 
sketch of tho requirements of tho Punjab (and Sind), 
with a view to tho best use of the as'ailablo srator- 
supply, tbo prosperity of tho province ns a whole, tho 
prevention of famine, and oven of scarcity. 

Before ending, bowevelr, it is desired to call atten- 
tion to three mniteis of groat importance. 

39. Jlfainfcnancc of canals,— Tho question of tho 
maintenance of canals has boen mentioned in con- 
nection with the 'Western Jumna Canal, but evciy- 


where, greatly ns tho standard of maintcnonco lins^r. AZ,. 
risen of Into years, there is the greatest need of nais- fTaeoh, 
ing it. much higher. rrr* 

It must be understood 'this to have every channel 
in pqrfbct order is not a matter of cyowosh, but that 
it means economy of water. Every irregularity, every 
bole or uiiovonncss, every unnecessary bend nnd_ twist, 
every unnecessary length in reaching any goal,'moniis 
loss of water moro vnlnablo than gold, 

Money for mnintenaneo has boon far too grudging- 
ly accorded, ffive monct/ for ihit uiigrudingUr. It 
will return doubled and trobicd; and nrfk only so, but 
the IcM the absorption tho less tbo fear of injury "^o 
tho soil. All Govornment channels musB bo beauti- 
fully kopt, and the cultivators must be made to under- 
stand that they must keep tKoirs bciintifnlly too. Tiio 
old crooked water-eoiirsca must bo relegated to the 
past; tho old ones must be romodellcd, tbo now ones 
must be aligned by competent officials, and properlv 
dug from tbo start ; tho fields must bo properly diridod 
up according to tho rognlntions, which, alas, Imre 
been but Httio obsorved; and thus, stop by step, 
old order brought nearer perfection. 

10. Differential rates . — ^It will hardly bo disputed 
by any who have n thorough knowlodgo of the subject 
that tho returns obtained for tho water nsod for irri- 
gation aro oxeocdinply inndcqunto. 

This is seen by tbo extraordinary enhancomonb in 
tlio value of tho land when it becomes irrigable. That 
tho value should he enhanced is intclligiblo onongh, 
and gnito right, Imt tho vnltio is not only donblod and 
irohicd, but sometimes twonty-fold what it was before. 

It is often stated that tho condition of tho pea- 
santry on tho new canals is very satisfactory. This 
is trno, but it is the condition of tho pensimtiy in tho 
unirrigaied lauds which slionid bo moro soon to, and 
tlio^nbundanco of thc^ holders of irrigated land should 
go in greater pro^iortion than it docs to tho loss fortn- 
nato, so that their lot may bo nmoliorntod. 

Somo expensive and some unromunorativo schemes 
have boon mentioned as necessary, and tboro is ovory 
reason to urge why tho foitunato possessors of land 
on permanent oanals should bear the burden thereof. 

Tlio difficulty of getting adequate returns doubtless 
lies in tbo differences of tho soil. 

On tho nvorago tho rates cliargod arc considerably 
<00 low, but for somo soils they are ns much ns can be 
borno, possibly too high in a fow cases. On tbo other 
hand, there nro soils and crops which could woll pay 
vastly moro than thoy do, and still mnbo splendid 
retunm. 

It is suggested that tho hotter kinds of produce 
might pay more in proportion to tho poorer kinds; 
sugarcane pays absurdly low rates, while there might 
■sell he n greater difference between (lie rates for 
wheat and for harloy than there is, and so on. Tho 
groat desidoratiim, howevor, seoms to bo that just ns 
there are differenBinl rates for different classes oT 
crops, so there should bo for classes of soil.* 

As in the settlement of a district tho various kinds 
of bind are classified and revenue rates Bxed accor- 
dingly, there would bo no difficnlty in arriving at ‘tho 
necessary conclusions to enablo differontinl rates to 
bo fixed. 

Difficulties doubtless tbero would be, and possibly 
new logislntion requirod, but it would bo a great 
thing to overcame theso difficulties and to get a return 
for the water supplied whioh would bo a closor ap- 
proximation of its real value than now ol/tains. 

Who can doubt that if people wore allowed to 
acquire rights in tho water and to soli it, that thev 
would charge far more (double or troblp) than is 
charged now. 

There was a case of this sort where a Enropcon 
named Staines acquired a wntor-courso on tho Western 
Jumma Canal, near Itohtak, with cortaiu righfs, and 
i^or years ho made large profits By selling tho water 
at very high prices, and a large sum wm ovontnally 
paid him, ns compensation for his loss (when ho conid 
no longer do this) hy order of tho Lieutenant-Govoi^ 
nor. 

41. Fsfahlishment . — One other matter will ho men- 
tioned, and that is the question of the establishment, 
and in a way it is the most important of all. 

An officor giving oridcnco before tho Famine Com- 
mission asked 'to bo nllowo'd to speak on this point, 
but was told it w.ss barred hy the constitution of tho 
(^mmission. Nevortholcss an Irrigation Dopartmont 
in tbo highest possible^ state of efficiency is tho best 
possible prevontive against famine. 


Tills b not on crlglsal Hcajlial.U b a verj gnofl one. 


n 


50 


INDIAN IRRIGATION COMMISSION: 


iIr.8.L. 

Jacob. 


S. C. 
Fansliataet 


- Work np the Irrigation Departmont, give to it muoli 
larger scope thon at present, throw the onus of pro* 
venting famine on the officers thereof, let this be 
looked fit as a chief duty of tho dopartmontj^ and it 
will do mozv; than nnjthing else to nre/t famine. 

Tlie Irrigation DcpSrtmont has vastly expanded of 
late years, and must expand much more, but tho estab- 
lishment of the Irrigation Department has been little 
cared for, discontent rules, and the service is most 
unpopular. This can easily be proved. Ask for volnn- 
teors from the Irrigation Department for tho Railways 
or for the Buildings and Roads Branch, and many 
will respond at once. Ask for volnatcots from the 
Railways or Buildings and Roads Branch for Irriga- 
tion, and not ono will come forward. This is not a 
theory ; it is a fact, for it has been tried. 

This ought not to ho. Thcro is nothing material 
that can benefit India as inncli ns irrigation, and' there 
is no branch of engineering which presents so many 
difficulties and contains so many problems to be solved. 

Moreover, there is one matter m ^is eonneolion 
which 1ms not received' EufTicicii't nttontion. This is 
ns follows In other branches nf engineering tho In- 
dian engineers enter into the labours of myriads of 
European engineers, who are ever engaged in solving 
the various djfficiilties that arise, but in Irrigation 
tho engineers an> pioneers, having to work out their 
own prohloms, and others enter into their Inhonra, 
ns in tho enso of Egypt. 

Surely this is reason enough for seeking tho highest 
class of mon for this work — men who are otoervanl, 
who, not content just to plod along, carefully Study the 
v.'irions difficult problems which meet them in their 
work, full of enthnsinsm, u'hq itndorrtand tlinb there 
are immense possibilities in this field if tho subject be 
mastered. 

To get mon of this class, it is worth wliile to pay 
liiglily, and notliitig is more costly than to got in- 
ferior mon for such complicated and delicate woric ns 
this is. 

Entry into the department should ho looked at ns 
a prize; ond when officers prefer, as they do, tho 
matter of fact Buildings and Roads Branch to the 
Irrigation Branch mth its fascinating problenis, it 
shows that there is sometliing wrong. 

It is not meant tha't tTioro nro not ahlo men in the 
department: thoro nro several who could Bo named of 
very high ability, wliilo tho department as a whole is 
extromoly hard working, being in a way forced into 
hard work, because in tTio lonely life led thoro is so 
little olso to do. Noverllielcss, tho present metliod 
pursued is not tho way to Rocure mon uq to the re- 
quired standard. The loneliness, tho Inhorious cliarno. 
ter of the work, and tho fact tlint he who would excel 
therein must out himself off from tlio_ ple-ssurcs of 
Society, and spend most of his time in camp, hijt 
weather and cold, in a way which is not at all peces- 
snry with other engineers, .should bo homo in mind. 

Tho jungle nllownneo was a stop in the right diroo- 
tion, hut a moro generous treatment by far is 
necessary if ilio department is to reach and maintain 
tho high standard of offioicncy which is so desirable. 

When, particularly, wo look at tho olHcere on whom ^ 
BO mucirof tho burden of tho work falls, f.c., on tho 
suh-divisionnl officer-. — what Co wo seo ? A most 
heterogeneous mass Imperial engineers; pmvinciat 
engiiioen ; tempor.ar?’ engineers picked np anyhow and 
sreated as aliens; subordinates of all sorts; ond even 
*ulladars holding sni -divisions. Tlio confusion is ter- 
riblo. How can a proper standard bo gained under 
these circiimstanc&s? The matter has been reported 
and referred by the Local Government oRcn esiongh, 
hilt no real reformrftion has boon attempted. 

Tho matter needs to ho taken up tiioronghly. Tho 
Trrigarion Department wants to he treated in n most 
generons manner in accordanco with the exigeneies 
of tho ease as a department *«i grnrris, just ns the 
railways are treated; and ns Irrigation officers Inhonr 


under so' many disadvantages in some ways which 
cannot b'o remedied, these should bo made up to them 
1^ extra pay and increased advantages in other direc- 
tions as a compensation, so that entry into tho de- 
partment may be as mneh desired os now it is dreaded. 

It is earnestly hoped; however, -that no such romedy 
Will bo proposed »s to make the irrigation ofliiaals 
amply engineers, while nil tho rest of tho work is 
done by revonue officials. This would ho to damage, 
the department' moro than anything else could do. It 
would tako all tho heart out of tho engineers. They 
would no longer bo able to work for results as tlicy 
now^do. Tho ongineoriiig work would sink into dry 
routine, and tho many complicated problems which 
now CDgago tho minds of tho thoughtful among them 
would no longer engage their attention. There are 
undoubted defoCts, but tliis certainly is nob tlio ro- 
iiicdy. 

The higher rcrontto officials engaged in tho work 
would never ninfco tliis work their life study ns tho 
engineer has to do. It would merely ho an episode 
of many in their lives. Tho Civil Borvant would tako 
it up no doubt in good earnest and do his host, lint 
the post would only ho a Btopping.^tono to a higher 
appointment of a diffenmt kind. ' flow could lio tako 
np tho questions involved ns those do who havo hut 
this ono matter to engage their attention. It is not 
a question of. the ability of tho two classes, bnt of 
whether effieiency can ho obtained on any subject by 
men who c.m give but minor attention to that subject. 

42. /?iinu;mri/.— It tiiow remains to give a brief sum- 
inaiy of tho contents of tliis paper : — 

(1) Lot tho possibilities of tho future bo read in 

tlio light of the progress in tho paift. 

(2) Let thoro bo greater boldness in attacking tho 

problems to bo solved, and let tbeso bo 
taken Up in a broader innnnor than has yet 
been done. 

(3) Inundation c.'innis must ho supplied from 

weirs; navigation must not ho considered. 

(4) Vso every drop of avnilnhlc water ns far as - 

pnssthlo, eve.n if cheaper schemes con ho 
designed which entail wasto of wator. 

(C) Eveiy_ bit of land wliich needs wator to bo 
itrigatod if possible, oven if the sohemes 
bo cortly, 

(C) Famiiio to ho looked at as a blot and anomaly, 
and 'thoroughly combatted, money being 
freolv given oven to unromimor.'itivo sehemes 
for this purpose. 

(7) Tho Indus water to bo moro fully utilized in 

Bind ns well as in the Punjab. 

(8) Tlio .Theliim, Clienab, and Ravi water to irri- 

gate lip to the right hank of tlie Sutlej 
(except the Siitloj low lands). 

(9) TJie Sc.-is-cuni-Siitlej water to be utilized on 

tho left bank thereof. 

(10) Tho tract between tho Ghaggar and the 

Jumna _to ho moro fully irrigated, each 
part being dealt with on its ou'h merits. 
No tracts commanded by the Westoro 
Jumna Canal to bo left without irrigation. 

(11) A higher standard of matntonance to he 
adopted and moro motioy spent thorcoti. 

(12) Differential rates for soils to ho adopted, ns 

, woll ns higher rates for high class crops. 

(13) The ostiihlishinont to be remodelled and dealt 

with moro gsncronsly, as for a department 
by itself. 

43. Final remark. — It is holioved tlmt tho proposals 
nindo heroin will not only oonduce to tho better do- 
volopiiiont of tho Provineo ns a whole than anything 
yet proposed, but that they Will ovon bo thb bert in- 
direct pecuniary results, taking tlioso over a series 
of 80 or 40 years. 


Memorandum prepared bp IT. C.Famhawe, JS>g. 

The qneatlons in the memorandnui of pointa to ho consi- 
dered hr the Irrigation Commission in the Punjab are so 
very general and wide that nntil the data needed nodrr 
each are before one it is difficnlt to oiTor anj* useful opinion 
upon them, I make, howerer, p -^iw suggestions on certain 
points. 


C.S.Li late Vommhsioner of the Delhi Divition. 

Head d, — It is imprssiUo tl at much should be done by 
District Pnnds to construct irrigation wurks stieli as the 
bunds in tho Aravalli ridge in Gurgnon ond Dellih _ Even 
wlint Iins been dono has probably been the eanse of injustice 
to estates not benefiting from tlicso works which have re- 
ceived no special benrfita from tlioir annual coiitribiition to 
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I/ooBl-rnnds. TIio vork of making tkoso htindt skoald, I 
consider, ke eoriouRly taken op ky Gorerameal;, a cntuln 
number of the works Itoiiig roservra in Famine Belief Work 
Programmes for famine times. - If the derelopment is really 
well pushed on, tho works will prnbnbly hare to come finally 
‘nndcr the direot control of Government, as they will ho 
beyond the management of a District Board ; that is, tho 
Deputy Commissioner, and a Mr. MaeGicgor is not to bo 
found usually to do tho work which this ofOocr has-dono in 
Gnrgaon. 

JLtad ff.— Tho villages for which duntfs will bo provided 
should lio required to take monoy and sink wells below and 
above the lundt, ns should villages to which canal irrigation 
may bo extended hereafter. Our terms for wells are qnito 
easy enough, I holiere. What is needed is n simple method 
«f distribution of tlie takaei, ns was dons with takavi for 
seed and oxen in 18D7 and 1009, and the saving of the loan, 
taken from constant visits to the tahsils or to nlTioials. Onr 
Tahsildars simply will not giro sympathcUo help to tho 
people in these ways unless compelled to do so, and they 
must bo compelled. Much of tlic actual giving of advances 
should be done by tho Bevonuo Bxtm Assistant Commis- 
sioner and other higher Bevonuo Oflirers. 

Head 6.— Tlio smaller village tanks made in 169G have 
no doubt been of value to the village in which they were 
made, hut nothing will prevent these tinks from ordinarily 
drying in tho mitumn <>f years in which tho sammer rains 
fail. Otir large tanka of lOCO have not had a fair ehanee 
yrl, but I bclivvo they will prove of coasiderable valno in 
the course of time. Tim proper coiiDertinn between them 
and tho surrounding land': and drainage lines was not even 
geneially mode in 1900, Ihoogh I drew special attention to 
the point, and should bo orrtainly made imw. Canal cats 
should also he made to (hem tanks, to Hint they may bo 
filled np and be subjceled to a natural ennrso of puddling 
when tnc canal has really span) water, wbicli is every now 
and again the rase. Many inoic villogo tanks on thoont- 
kkiits of the area of canal irrigation ought, I think, to ho 
coanerted with cauitls, and be filled as far os potsiblo with- 
out iinyment in seasnus of drought. I'licrc is no way in 
whieh wo can more thornnghly show our symrathy with 
the ptoplc than this, and onr rules alioiild prorido for this. 
At prc'cnt Canol OSieeis are, I undentaud, nudnlr ham- 
pered by their rnli's in this conneetian, and the possibility 
as well as the faviihrable inomctit for filling tanks passes 
away while vorre*Pondcneo is going on belwocn tlio Deputy 
OommlFsioner niKi r.xceuti to Boclneer. W c must of eoiitsn 
duly con»i(lcr flic inteneta of ircigalora in sraenna of 
drought : but it ought, 1 tiiink, to be a fe.iturc of onr system 
that in such seasoas irrigators must bo somowhat stinted 
and non-iriigators who are without wotor for their cattle 
and often for themsHves shall share to romo degreo in the 
benefits of canals. The neeessaiy cuts to tho village tanks 
might bo made us yillngc relief works. " 

Men from Bohtak have been telling me tlie old stoiy 
tigain now t nil the conal water ovnlloble used for sugareane 
and cotton, and these crops largely Inllurcs as they must 
generally bo wbrn tliey do not gtt tbn benefit of fair mins. 
If we cannot farbid such crops, can wo not at lc.ast nrrango 
that in years of failure of rain canal water will ho given to 
groin crop.s Jn preferonre, nnd that thesu spoeially thirsty 
crops will be allowed to wither, the ealtivators of anoh crops 
having to run their risk of this and being of course relieved 
from imlng water-rates or foil water-rntea on the crops? 
In case of such withdrawal or stinting of \raUr barjtit 
fields shotild be linked up heforclinnd with (he caual cuts, 
so that water could nt once be turned on to iliciu when it is 
withdrawn from the sugarcane nud cotton fields. 


Memorandum by IT. C. TTanthane, JTx^., O.8.I., late 
Cummitsioncr of the Delhi DicUton. 

I should bo glad if tho correspondence rogarding tho pro- 
hibition of certain crops on canal-irrigated lands on the 
MTestern Branches of tho ’tVestern Jumna Canal in tlia 
itissar nnd Jtohtalc districts could bo submitted to tlio 
special Irrigation C'ommis-ion whioli is to meat tliia cold 
weather. (1 nmild beg to nolo lioio that tbis correspon- 
dence. which 1 fonvarded in tho early stage to tho Finan- 
cial Commi-sronor for information, was disposed of without 
tho final opinion of myself or the opinions of tlio Depniy 
Commissioners of tho nhnrii districts being bofaro tbs 
Financial Cointnisdimer or Qiivcrnmcnt, whioh wn.s pcrhn])s 
a somewhat nnomial conrso to adopt, Mmccinlly ns I had 
been mysolf Suttlotncnt Ufliccr in one of tlio nbovo disttials, 
and that 1 should cortnlnly linvo had n good deni to iirgo 
sgninst tho mcicly ceonomio nrgumont uxion which so far 
ns 1 recollcot tho question was decided.) I am convinced 
* 


myself from my experience ns Settlement OiBoor of Bohtak 
(it will bo foiifad in tho records of the Inigstion Depart- 
ment that for many years after I cessed to bo Settlement 
Oiilccr I continued to prc8.s tho needs of that district for 
further e.mni irrigation; wliich has been greatly extended 
Since 1880, but nhioh still slops short of tho west of the 
Bohtnk Tahsil nnd of tho Jhnjjar .Talisil, the two portions 
of tho diarriet most liable to famine), nnd as Commissionor 
of Delhi during the late famine that we ought to still with- 
draw a large ^amount of water from Irnots with n more 
favonrablo rainfall in order to extend irrigntinn to tracts 
liable to famine. This no doubt requires to bo done with 
some disorotion, nnd the withdrawal ahould be supplemented 
by large grants of iakaei for the o-iustrnction of wells, 
such adyjinees if desirnblo being made free of charge of 
interest.' Similarly, the pxtonsion of irrigation should bo 
made eouditional, na Laa been tho ease in Mamdol and Bahn- 
walpuT, npon a certain nnmhcr of irrigation .wolls hoing 
grodnally sunk by tho villagca to which canal irrigation is 
oxtendod. Whoio the water level is at present very deep — 
it ia nnt so even now in most parts of .Thajjar — it’ will rise 
40-60 feet in tho course of a number o£ years; there wore 
in 1875-1870 many welk in the Bobiok canal-iiricnted 
tracts C0‘70 feet deep in which tlio wator lovol was only 
20-25 feet below the surface uf iho ground- I am ccitain 
that n prry preat (Irol can be done on tho nhovo lines to 
ward olT famine, and mitigate it, and tho question ought 
to be gono tborongbly into from a broad paint of visw. 
When fmiiinc with its drendfnl rrnlitie.s is with ns, wo all 
feel that wo would allow nothing to stand in onr wa^ in 
effecting anything xea«ounbly practical in tho nbovo diice- 
tion : hut ns soon ns famino is over nnd its cost is once 
booked, fintinrial coiisideratiniis nnd depnrlrorntttl ideas 
reassert their stern sway. But I venturo to think that this 
is a narrow and wrong view, nnd that wo are bound to pro- 
vide against famine in every pessible way, even at the cost 
of reducing past revenue anil of making rcninneratiro pro- 
jects lc.ss remunerative than they have been in tlio past. 
'Jlio unsettling which is caused by famino to tbo villagors 
even if aelnnt damor.iliration is nvoided, the losses from 
death and sickness, tlio rninons destruction of cattle, the 
obnorroul strain wliieh famine imposes on all oflicors, in not 
n few cases to the permanent detriment of health and 
energies, if not lo actual loss by early retlromcnt or death, 
arc grounds which clearly ought not merely to outweigh 
mere GnaneinI ronsiderafions, but which justify fresh ct- 
pondllnrc not directly pi odiictivc no doubt, but prodnclivo 
fifly-fnld in what it saves finoncially, ndminislrotivoly, and 
morally in keeping oil famine. It is extremely diSieull no 
doubt for ofiioers to fully roalixo that prolcction against 
famine like other things whioli occar periodically only, — 
this was once the case with our land revenue record and 
setdement, — is an essential part of onr scheme of adminis- 
tration, and mnst lie steadily borno in view os snob, nnd so 
fut it has neatly nlwajs been tho case that our nftcr-famino 
good roroliitions in tlio nbors dirortioii have coiiio to very 
little, or even nothing. But our Into experiences, and f 
fear a posiiblc fiiiihor, tlinngli 1 tnist very limited, ex- 
perience, warn us that this must no longer be tho cn<c, nnd 
that wo mnst tnko stock de noro of tho whole position, and 
most be prepared even to givo up present income lo a 
limited extent if thi-reby wc can provide ngainst famino or 
reduce tbo area of its operation. 

The Government of India Besointion lias specifically 
dealt with iho cnso of protective works whieh may not be 
considered diicetly rcmnneiatiyo, nnd in this conneotion I 
need onlyrofcr lo the schemes of canaUsliig tho Siwalik 
Hill torreuts. Tlicse works con probably never be paying 
works, bnt a groat deal could. I feci snre, bo dono to ulilizo 
wator in llicso streams, nnd cspcciiilly in tho Ghng^r, 
Markandn, nnd Sarsuli, which iii>w gcca to waste, nd which 
in conjauclioii with wells might do mncli good in local 
tracts. Tlio conjiinotion with walls is specially incumbent 
in this case os the rains might fail again in tlie_ Iiills from 
which Ibo stTrauiB issno ns well ns in tiic jilains ns they 
did in 1800, though I should hope that this aggravated form 
of calomity would rot recur again for many years to come. 
It iniist be reniiMubercd also that I heso works would neoes- 
sarily Imvo a wide.sjirend sinitniy cfi'cet, and this sbonldnlso 
bo taken into accnnnt in jutlgiiig of tlicir merits. ^At arra 
rate, if they will produce a certain amount of definite goM, 
tho eeheincs ehoiild bo got ready and bo approved ns relief 
works, mid shuiild bo taken np as such works when distress 
next unhappily cnlle for the opening of these, sufferers from 
famine being drafted on to them from outside tbo local 
liiiiiU of tbo works. The matter is n large one to tackle, 
hulsbonld bo resolutely tneklcd by a really eompolont officer, 
who should iindorslauu olcnriy oil what lines ho is to work 
ns regards finnnainl and protective considcratinns. It would 
take probably 18 months to work out willi n largo and 

It 2 


Mr:H. C. 
Fanthave. 
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2Ir jH. C. competent stafE o£ snrvej'ore. No political ocnaidarAtionB 
TaxtA ane. abould be nllowed to stand in tbe way o£ fcbo echcme. It 
___ cannot be Tecy diCSonU to find out what the nvoioga area in 
• onr Natiro States benefited by these streams has sub- 
stantially been and to make good to the Slates conoemed 
as much water ns they bare benefited from in the past. A 
stream like the Ghnggar wouli^ in South India bo “ bunded " 
at frequent intervals and made to yield its flood wiilors to 
lands now dry* and tbora is no valid reason why this shontd 
. not be done now, tho oloims of existing projects being duly 
weighed and sccored. What bos to be achieved in this 
instance is to utilize water which now goes mainly to 
wnsto— not to withdraw water frnm one spot where it is 
usefully employed in favour of another spot. 

There is one more point which 1 would notice. I ttos 




not able, to go into the question myself on the spot, but 
from, what 1 conld see and hear the tendency o£ late years to 
extract tho full market value of every drop of canal water 
supplied has apparently gone to dangerous lengths, and 
shonld bo reconsidered. It cannot bo right that in years of 
famine canal -viilages shonld be nearly as badly o£E as nn- 
inigated villages, but' this was the case, I consider, in a 
number of cases in the Hiesar and Kohtak districts in 1S90 
and 1900. I drew tho attention o£ Deputy Contmicsionors 
specially to this subject, and a copy of my letter is appended 
to this note, and I need not, I think, say more upon it here 
than that the qncstion is essentially one of departmental 
considerations wbioh TCqmro to bo carofntly roweiglied by 
tbe light of past famine experience and the new famine 
policy. 


Circniar No. 1C6, dated Delhi, 17th April 1001. 

Pr jm~Tho Hon'hlo Mr. II. G. PiKsnawB, 
Commis.sioncr and Superintendent, 

Delhi Division, 

To— Tho Deputy Commissioners, llissar, Bohtak, 
Gnrgaon, Delhi, and Numal. 

I have tho hononr to invito vour attention to paragraph 
14 ofthc Eeview by the Hnn’blo the Licutonnnt-QovOrnor 
of the Kovenne Eoport of the last year, and to rcaucst that 
when you have leisnrc you will favour me at longtli with an 
expression of yonr views upon crop failnrcs caused by tho 
withdrawal or insuifleient supply of canal water. 

2. To form a basis for a proper judgment on this subject 
it will be necessary to collect data of tho nvorago area of 
canal crops which failed some 7-8 years before tho system 


oE Tcdnccd eanal supply was introduced, and of tho araa 
which lies failed in normal rears since, a separate detail 
being given of the area which failed in the present and the 
late famine year. It will require some careful consiiiera- 
lion to SHcnro reliable average figures to be compared with 
those of the Irrigation ' Department for which you will 
probably have to apply to the Executive Engineer, and it 
will be well fur the lievence Extra Assistant Commissioner 
to draw np for your npproval a memorandum of the way in 
which these figures arc to bo prepared. 

3 Onr experience this year and last has shown clearly, I 
think, that a mors elastic system oE remissions is needed in 
this Division, and in your roporl yon shonld note in detail 
a number of special cases of failure whioh tend to show this 
over and above the general area figures whieli I hare called 
for. 


J/}'. <?. M. 
S. 

Field. 


me. dated IH Oeloler 1902. hif G. M. S. Field, Ftj., Oftcial^g Chef Engineer, on ecHain question f raised ly 
the Eon'ble Mr. ,T. JTilson, Settlement Commissioner. Punjab, and by Colonel Jacob, Jt.E., late Ohitf 
Engineer, Public WorLs Department, regarding the proper methods of ulihung the voters of the Punjab 
rivers for irrigation 


I. Certain questions were raised hy the Hon’hlo 
Mr. TVilson in liis evidence before tho Irrigation Com- 
mission. Tliese may be quoted below . 

I. — To reserve tbs water of tho Beas and Sutlej 

rivers, which it is proposed to carry on to 
the Montgomery Bar by means of the Lower 
l&tti Uoah Canal, entirely for the irrigation 
of land on the left hank of ^ the Sutlej in 
Bikaner, Bihanalpur, and Bnjputuna and in 
tho Fcrozcpcrc district. 

II. — To carry out the irrig.iUon of tho Montgomery 

Bir by means of a canal which would utilize 
the surplus waters of tlio Jhclnm and Cbenab 
rivers. This canal wontd presumably take 
out of the Jhelum and carry tho surplus water 
of that river into tho Clicnah somenbrre 
nbove tho Ehnnki weir. A now canal would 
then taka out from the loft bank of tho 
Ohenab nbove Ebanki and run across the 
Bavi on to tho high lands of tho Montgomery 
Bar. 

III. — To construct a weir across tho river Clicnnb 

below Us junction with the Jhelinn and carry 
the water thus rai>cd down to and across the 
Bavi to take up the irrigntion of the present 
Sidlinni Canal and extend it still farther into 
tho Mooltan district. 

iV. — Mr. Wilson olso wont on to say at page 301 
with regard to propoml I : “ Moreover, there 
are {nrtlwt nntoid millions c.f acres in tho 
Bajpotana Desert which it is quite feasible 
to irrigate from tho Fanjah rivers.” 

These proposals were put forward bv Mr. Wilson in two 
notes which are printed at pages 297 — 302 of the Punjab 
Evidence before the Irrigation Commission. 

2. In addition to the above a coramuniention lias been 
received from Colonel S. L. .Inrob, B.E., C.I.E., who was for 
the greater part of bis servioe a Superintending Engineer 
in the Irrig,ation Branch and who was lately Chief Engineer 
of tho Public Works Department, Punjab. The views 
expressed by Mr. Wilson and those expressed by Colonel 
Jacob, B.E., are practioally the same. Colonel Jacob, Jl.E., 
ns 0 Canal Engineer indicates mero precisely tho methods 
he would employ. Tho main principle, howavar, is tho 
same, and that is, that the waters of the Sutlej should bo 
entirely re-uirvcd for tho irrigation of the county on tho 
left bank of that river ; that the irtigation oE the highland 


between tbe Sntlej and Ravi wbicb it was proposed to. 
irrigate from the Sntlej abonld be irrig-atei from the spare 
waters oE the Jhelum and Cbcnnb rivers. 

3. It is propOBcd to examine into the feasibility of this 
proposal. TIio sabomn must bo considered from three points 
of view:— 

(1) Is it prnclioablo from an engineering point of view, 

i.e,, do the levels admit of it, and is the water- 
snppl.y snfficientF 

(2) What will be the nnproximato cost oE tho scheme? 

(3) What sort of country can'ho irrigated on the left 

of the Setiej, and is it worth doing? 

•1, A plan has been prcp.ircd whioh gives roughly the 
coutours of the Punjab and which thus shows the geneml 
direction of the slopes. It will bo belter to consider, firstly, 
tho proposal to irrigate the Montgomery Bar by nicans of 
snrplns water from tlie Jhclnm and Chenab rivers. In 
doing so it will be necessary to assume that this irrigatinn 
is to be perennial. No scheme of colonization arnnld 
sneered that depended on kharif irrigation alone. It is 
thcToforo necessary to see how much wn'tov i* required at 
(ho (nil end of the series ; tliat^is to say, for the Montgomery 
Bar. This will bo discussed in paragraph 7. 

6. The firatsehomois to carry the surplus water of the 
Chenab river to YVnii Radliarnm to irrig.atc the Lower Bari 
Doali. A plan and a longitudinal section that are attached 
to this note show that a canal from the Cheii.ab liver above 
Ivhanki tn the Uavi opposite Sharakpur and thence to the 
alignment oE tho_ Lower Bari Doab Canal at Wan Radlia- 
rain is quite feasible. The bed of tlio I’avi is iit a higher 
level than the hod of tho Sutlej on the opposite side of' the 
Doab ; this is evident from the levels of the Bavi at Lahore 
and of the Sntioj at Sabraon given on tlie general map, 
seals 1C miles to nn inch, which accompanies this note ; so 
that a canal from tho Bari has a very much better com- 
mand at Wan Radbaram than a canal from the Sntlej 
river. Tho line from the Cbenab to the Bavi whose 
longitndinal section is given does not follow the main lino 
and Gngora Branch of tho Chenab Canal .as suggested by 
Colonel Jacob, but goes direct rid Shehhnpnm and Sharalc- 
pur, Tho idea of this line is that a good deal of irrigation 
might ho dono higher np the Deg Valley than is possible 
by any branch from tho Chenab Canal, bnt there is little 
donbt that the lino proposed by Colonel Jneob would bo the 
cheaper, and tho levels on this plan and section show that 
tho command is ample, 

In note No. XLI, page 149 of tho notes for the Irriga- 
tion Commtasion, it is noticed that a canal taking out from 
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the Cbenab river on tha borders of the iTonimn and Sialkob 
distriotis Quito fcnsible ; in foot, the earlier proposals for 
ibo Ohenab Canal contemplated plaoinc the bead at Pall in 
the Sialhot diatriet. If this eanol oonld be shown to be 
needed and were made, it woold offer the simpler solntion of 
conveying the voters of the Chenab to the Itavi, otberwiso 
the less expensive method voiitd bo to carry the water down 
the present main lino and Gngcra Branch to about Foroz 
, and then across tlio Ravi Vailoy. In that part oftho Sinlhot 
and Gnjranwaln districts to bo irrigated by such a canal, 
the depth of wells varies from 10 to SO nr 36 feet, so that 
hhar^ irrigation only would he required ; tlio surplus 
woters of tho Chenab river daring the rdbi season being 
passed ou to tho Lower Biiri JDoab, 

6. TIte line from the Jhelum to the Chenab Wuer.— An 
oxamination of the lorols of tho weirs ot Basiil and Klmnki 
on the general mop shows that the Khanki weir orcet is 
higher than tho Ibisnl weir crest, and so the water could 
not bo hronght up from Basal to Klianici, To tako out 
any canal higher np tho Jhelum in order to enter the 
Cbcnnb above Khanki is impracticablo owing to tho Pobbi 
range of hills which nro on tho loft bank of tho Jhelnm 
and rise to a height of 1,400 foot. But tho plan ond 
longitudinal section show a lino of levels from Rasul along 
the road from Mnng to Phalia and tlioneo to Bainnogiir. 
‘Tho section shows that a canal on this lino would delivor 
water nt Phnlia and fnithoT surveys would be required to 
show tim best paint to enter tlio Chenab river, but 
probably it would bo best to reach the Clienab about the 
town of Ivadirabad. 

Tho B. L. of bed of Jhelnm Canal nt Bssul is 701*0, 
and tho section shows that wo can easily enter tho Chenab 
river nt ICadirnbnd. Tliis point is somo 30 milos below 
Khanki, nnil tho slope of the river Chenab ns given nt 
paragrnpb 2C, nago 106, of Chonnb Canal Project Boport, 
18 about I'GG feet per mile. Tim level of the Chennb Canal 
rcgnlatOT at ICIianki is 714*23 ; hence wo may assume that 
tho regulator nt Kadirabnd would bo (30 x 1‘0G =) 49*8 
lower, Ole., GG4‘43. A entinl from this point with a bed 
slope of nine inohes to tho mile would strike the J hang 
Branch about the 36th milo with n bed level of 627, whioh 
is approximately tbo present level. It would ibereforo be 
possible to relieve the Chennb Gnnnl system of tho whole 
irrigation on tho Jhang Branch below this point. The 
supply required for tlio Jhang Bronoh nt this point is nbont 

2.000 ensees. It wonid thcreforo be fea«fblo to eavo the 
whole of this for tho irrigation of the Montgomery Bar if 
tho same amount of water could bo replaced Irom tho 
Jhelnm. 

Tho supply required for the Jhelnm Canal ‘when the 
iTri^alion is fully developed is nbont 3,800 cusces. The 
minimum cold-woatbor supply in the river Jlielnm was 
recorded on the let Morob 1902 and nmonnted to 4,770 
cnaces. Wo can tborcforo ordinarily only depend on nbont 

1.000 cnsccs to spare from tho Jhelum. It will therefore 
not bo feasible to cat off so much of the Chenab Canal area 
ns tbo above proposal for tbo canal from KadiraWd would 
contemplate. 

. It will probably suilico to carty tho snpply along tho 
Main Line Jhelnm Canal, tho Southern Branoli, and the 
escape and toil it into tho' Cliennb riror nt llnznra nbovo 
Midli, from which point tho command of (he Jhnng Branch 
lower nt Amipnr, and tho Gngern Branch Tower at 
Tntkhoni, ronid bo got. This is tbo lino pronnsed by 
Colonel Jneob in paragrapli 19 of liis noto, and will bs tbo 
one chosen for tbo pnrposo of cslimnting tho cost in para* 
graph 14. But it is a matter for more detailed investign* 
tion to decide whioh will ho tho bettor lino for the junotion 
canal. 

7. Tlie project for tho Lower Bari Donb Canal estimated 
that a supply of nbout 8,000 onsccs would bo requited for 
that canal. Wo may thcroforo nsstimo that wo liavo to 
deliver nbont 3,000 cusces on to tho Montgomery Bar at 
or near lyan Bndliarain, whore the irrigation from tho 
Lower BnrI Donb Cniiiil wns supposed to begin. 

Colonel Jacob says wo need not begin so high np ns Wan 
Radlmam, ns extensions of tho Bnti Donb Cniml will cover 
lliis. IIo proposes beginning irrigation nbout Montgomery, 
which ia SB, miles lower down tho Donb. This, however, 
is a detail whicli uoed not detain ns, especially ns it is n 
disputed point whether any great oxtonsions of tho Unri 
Donb Canal are possible. 

Tho river llavi cannot bo depended on for any cold- 
weather supply, ns tho whole of it is used np in the Bnri 
Donb .Canal. Tlio 3,000 onsccs required must theroforo 
comp from the Chenab and .Iholnm rivors. Tbo Clionab 
Canal irrigates, roughly, two million acres and the supplies 
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carried vary from n minimum of abont 4,000 eusocs to 

10.000 onsccs. When tho river is low, it is nil tho oanal 
can do to mature the winter crops. The only way thoToforo 
that any supply can bo spared for the Montgomery Bar 
will be to out off some of the Chonnb irrigation from the 
Chenab Cnnnl and supply it from olsowliore. The longi- 
tudinal scotion rcrcTTcd to in paragrapli 5 as nttaohed to 
this noto shows that n canal can bo made from tho Khanki 
weir to cross tho Bnvi Valley and etnorgo on the Montgo- 
mery Bar near Wan Bndharam. Tho command is ample. 
It is therefore evident that tho Icvols will admit of a supply 
of. water being brought from tho Jbolnm into the Cbonah 
and from the Chenab into tho Bnvi and then on to the 
Montgomery Bar. Bnt tho question turns on tho nmonnt 
of water availablo in the Jhctnro. This has been shown to 
bo only 1,000 onsccs and tbo Montgomery Bar will require 
abont'3,000 cnsccs for its irrigation. It will therefore not 
bo feasible to carry out this project unless the Jhelnm 
supply can bo augmented in sorao way. Tho only way in 
whioii tho Jholnin snpply might bo incroasod would be by 
bringing tho water of tho Indus aoroas from Kniabagh into 
tho Jhelnm, and tho feasibility of doing this may now bo 
disonssed. 

8. Tho rontoured plan of the Sind Sagar Doab, of whioh 
a bine print is attached lo this note, show.s that tho mini- 
mnm low water-Iovcl of tho Indns at Kniabagh is 680*10. 
The gango is in tho town nbovo tho sbinglo bar and nearly 
opposito tlio site whore a oanni if made would take out of 
the Indns. The distance to Khiishnb vi& Mianwali is 
nbont Bd miles. Tho low ivntor-lovcl of the Jhelnm river 
nt Khnsbab is 681‘G0, or nearly IQO feet lower than tho 
Indns wntor nt Kninbngh ; so thot it is evident the levels 
would adroit carrying this water over tbo .Ihclum rivor 
waters, but tho extra mnd to bo got by doing this wonid 
not pay for llio cost of sneh a colossal work. By bnilding 
a weir at Khnsbab an K. L. of full supply of 585*00 could 
vaaily bo got for n ciinnl on tho left bank of the Jhelnm. 
Bnt this lovol wonld only command tho lower Khadir lands 
of the Jlielnm Valley at present irrigated by the now Snbiwal 
Canal and tho tail distribukiry of tbo Northern Branch. 
Tlie Bar lands nro quite out of renob of n canal from 
Khusbab. Tlio bed lovol of tho iiead of tho Sulki Branoh 
is G17'4, or 33 feet above tho Jhelnm nt Kimshab at n point 
20 milcB Array. Tho bed level of tho Northern Feeder is 
686*8, whore it erosses tlio Sahiiral-Chiniot Bead. Tliis is 
a point 36 miles down-stream of Klinshnb and cannot bo 
enmmanded from the canal from that point. Tbo head of 
tho Khadir Distributary whieli is fed from the tail of the 
Northern Feodor has n bod level of 654*6 in tho Kliadir, 
the drop from the highland heing 21 feet. This point is 
about 40 miles from Khushab nnd is qiiito the highest 
point that tho canal could eommnnd ; benco tho only por- 
tion of the Jbalnm Canal nroa which wonld be irrigated 
from tho Indus Carnal would bo a very small part of the 
Khadir, requiring at tbo most about 300 cnsccs. The 
supplementary supply thus obtained from tbo Indus would 
1)0 inappreciable, nnd wo can only roly on tho 1,000 cusees 
to spare nt Bnsnl ns boforo noted. 

0. It will bo nseful to notice hero how emhll n part of 
the basin of tbo Indns nnd its tributaries can bo irrigated 
from tho waters of tho Indus at Kalabngh even though 
there is such n good command of tho .Iholnm at Khnshah. 
It has jnst been pointed out thot tho Indns water delivered 
at Khnsbab eonld not bo got on to tho tiighinnd of the Joch 
Doab, bnt could only irrignto the Khadir lands. If tbo 
water from Khnsbab wore tskon nloiig n hydraulic contour, 
i.c^ along thohighcstaiigninent on whicli w*atcr wonld flow, 
it could not bo delivered in tho Bcolina Donb much higher 
np thnn Jlmng. Jhnng is on tho COU feet contour and, 
about 70 miles from Khnsbab, From Jhnng tho 500 feet 
eontonr goes to Obichawalni, and n canal from tho Chenab 
at Jlmng wonld do very littio more than command tho 
Stdiumi Canal, tho head of whioh is about 130 miles from 
Khnslmb nnd Iho lull supply level required nbout 464, so 
that tho level of 686 nt Klinshnb is only nbont sufliciont. 
That part of tho valley of tho Indus nnd its tributaries lying 
to tho left of tbo Chenab down-stronra of tbo Sidbnai head 
is already irrigated from inundation ennnis nnd doss not 
need water from Kniabagh. To tho right of tho_ Chonob 
licstbo Sind Bngnr Donb, whioh wo know can be irrigated 
by a big canal from tho Indus taking out nt Mnri opposite 
Kainbngh so soon ns tho time is ripo. 

Tie total area of tbo Sind Sagar Doab is 8,180 square 
miles nnd tbo cold*wenthor snpply of tho Indus is nbont 

20.000 OUHCCS. There is wntor to spare in the Indns nt 
Knbibngb, for tho low water disehnrgo of tbo Chenob is 
nbout 4,000 cnsccs wiiilo tho commanded nren is nbont 6,700 
square miles. Bnt it does not scorn possible to use this 
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Mr. Q. M. cold-trcnther wotfr over that required for 

the irrigation of the Thai to advatitago an firhcre in the 
PUtd. Ponjab. 

10. TVith rcforenco to tho third propo'al made by tlio 
Hon’hJoMr.TVilsonnanbstnwtcd in paraproph 1 of this 
note, it may be explained that the iereie on tho general 
map attached to tliie nnto shoir that it is possible to supply 
vater to the Sidhiiai Cnn.(l from tho Chonah below iho 
junction of tho .llicliiin if n weir is bnilt at that place. 
The cold-weather Trater snrlaco at the jnnetion is abont 
4S0'0 and with n weir a f ull>*npply level of 490 might be 
got. 'Iho distance 1 o the Sidlinai bend is 40 miles, nnd 
wetor could ho delivered there nt n level of <100—40 x 0‘76 
=400, or G 5 feet obovu tho canal bed. This i* n poor 
command, but a rednetion of tho bed slope from 9* to 8* n 
mile wonid give ample command ; so that iho scheme ia 
likely to be le-isiWe. 

On the right h'lnk of the Clietiab below the ennflarnce 
of the .lltelnm are GUO square miles of eanolt}* bitween the 
Clienob river and the liigli bank of tli» Doab which conld 
also bo irrigated by n cenal from above this weir. This 
tract is under snmy. 

It sbonld ng.vin be noticed here that the COO feet rontonr 
goes nlmnst line south from ilhaiig to Cltiehnnatni, nnd 
theiefnie n canal from llio jniicliOii of (he Jliclum nnd 
Ciiennb could never get iniicli eoitiiiinnd of the llecliim Doth, 
though it miglit give fertilising water til the lands along 
the river in the fihoikotTnh-il, whieli arc helieted to be of 
poor quality, nnd would he jnueli heller olT if irrigated 
with 3 iielnm river silt iiistr.sd of obtaining water free front 
silt from the tail end of tlie long Olieiiab Cannt. 

If all tlie spare sratrr nf the iTliclum svrre taken aeross 
to the Chenab, th*re would he no supply to be cangbt by n 
weir betaw tlie junetiou of the Clienab for the Sidbnai in 
thero&i; bnt as th" Sidliimt Canal only irrigttts in the 
ilori/'setson, liierc is no obiertinn to this, and the stspply 
wunid probably arrive earlier and stay lattr than the 
supply (ram tl.c Havi only. On llio other lined, if surplui 
w«t< r weu' bronghl to Khushab from tho Inda<, there would 
always be ample water for tho Sidiiuai. 

11. Tills part of the general qtestion may lltererore Iw 
snmmarired hriedy iiy taring that it is quite fen'lble from 
an engineering paint of view to earty water from (Jio 
(Thelura and Cheunb rirets for the irrigation of the Mont- 
gomery 11 ir. At ttio tame time if is iie.t at present evident 
that there will bn intieh more tlian 1,000 cnsecs nvaihille at 
Jtasui on tho Jliclnm for this purpose. Ills iKssible tbnl 
in the nr.ar fnlitre by jndieion.* ecinomy of water on ibe 
.Thrinin and Chonah Canals the nmonni rrqulrt-d, rie., 
3,100 cufc:^, might b*’ inode artilablc, bat, ei far as wr can 
sec nt pre.-ent, this is not the c.a<r. 

12. The question of eo«t may now le vensidered ; it will 
only he possible to give very rough rigurc’. 'ITii' ca.t may 
be estimated under tlic fnllnwlng heads 

(1) Channel from Knlnhngh to lilinshab to convey 

the Indus water tn the Jeeh Uoib. 

(2) Weir at ICliushtb witli feeder elnnnels to take 

up the irrigation of the •Tech lloab. 

(8) Enlarging present Jhcliim Canal to cany the 
siirplns wnl-r from llasnl to the Chenab nt 
Ilarara nhnre MiJb. 

(4) Weir across the Chenab at Ilaznra. 

(o Kow feeder channels to connect the new anppty 
at llazarn to tlie existing elinniicis of the 
Chenab Canal. 

(C) Allcratiens of existing channels of (be Cliennb 
and new channel from b*eri<z to the Itavi to 
ronvey waters set free nt Kbnnki to Wan 
Itadlinram. 

(7) Weir across tho Davi. 

(8) Channel from the Ilnvi to Wan Radharato. 

(9) Weir at Ilnrifci on tiic Sutlej river to feed n 

canal to Rahawalpnr. 

(10) Canal to inignto Eahawnlpiir. 

(11) Cost of the main line of present proposed, lower 

Bari Doab which will not bo required if 
theso proposals arc cattlcd into oRcct, 


13. S^eciannejfrom Katahagh to JSiiliuelioG.— Altlmngh 
it is not likely that this part of tho sohemo will bo found 
praeticablo or necessary, it will bo as well to see what it is 
likely to cost. 

In 1871 Mr. Andrews estimated in detail that n'caiini of 
lEO feet bed svidtb, nnd 5,000 cnsccs disnhnrgo would eost 
Its. 54,29,000 for 30} cnnnl miles, or 2&’G statute miles. • 
This is the distaneo from. Mori nt the head to Minnwnii. 
This eost is nt the rate of Its. 1,90,000 a statnlo mile nnd 

Its. 38 a msec a mile. 

* ( ^ 

The dWaww f»om Miawwnli to Khushab is nbaniCT' 
miles. This portion of the lino will bo very much cheaper 
than tho lino trom Mari to llianwali. It will not be more 
costly Ihiin tlio tlhclum Canal main lino, whirh eost abont 
Rs. 75,000 n mile f»T a duohnrga of 3,600 curces, or Its. 20 
n euseo per mile. But if n elianncl were made to cariy . 
onlv 1,500 cusce* for the •lech Doab, ilwonld cost a great 
deal uuirc per mite or per cn‘ce than the rales got fnr tho 
dheliim Catial mnin line ; whereas, if n canal wore made to 
irrigate the whole of the Sind Sagat Doab for which a 
discharge of abont 12,(K)0 vr 16,C(K) onsees wmild ho n- 
qnired and sneh a canal was made largo enough to tarry the 
extra 1,50') cni-ecs nicded at Khushab for tlie Jeeli Boab, 
thoiati>< would be lower than tlioio for Iho Jhcluin Canal 
main line. The propcriionato eost ilebilahle to tho water 
ttaosferrril to the Jceli Dmb would be inceb smaller if sucli 
a large canal were made than if a canal were made to give 
only 5,000 ensees fer the irilgalion of llio Sind Ssgat Deab 
nnd 1,600 en«ct» to the Jeeh llaah, and very iniieli ainallix 
than if a 1-80111 to deliver only the, 1,500 ciisecs needed were 
made, so that the cost of tlic water fmm tlie Indus delivered 
at Khushab will depend on the arrangements made for the 
irrigation of the Sind S ignr Doah whicli eannot he foretold 
nt this early stage of that jiroject. iroweier, as a very 
rough oiiproximation, (he co-t may l-e csiiiuated at Andrews' 
intcs for the parlixti to Mianwalt aud at main line, .ihelnm 
Canal, rater for the parlicn from Mlanwali tu Klmshab ns 
follrws . 

l.bOlfD'e'-s X 28-0 mile* X Rr. 3? -f- 1,500 cusses X 
57 milfsxlt#. 20=114, 3.3.i0,200, s.ay, J!s. S!,0O,00D. 

Tldststimalils ftv wrrV.s only. The usual eatnhllrh- 
inenl nnd to<ils nnd plant percentage' and indirect chargor 
must be nddrd. Tlie weir nt Khushab would coat more 
than lie weir at I'aanI, aa tlic lite is not to favourable, 
llte wsir at Khanki has coat up to date about I’s. 42,03,090 
Bgainit 30 lakhsof rnpres, the cost of ihe •Ihrlmn weir. 
The weir at Khnalab may ho rslimalci at 40 lakhsof 
rupeis for worka only. 1 he fee-ler elianne's fiom Khu«hnb 
to lali» tip the ptcs'nt iftig.ation_tn tin- .Tlnlnin Khndir 
lands eemmai'drd hy the ui-ir at Kknsbnb may be csii* 
luatel at 10 lakiis oi icp-’ts. 

The whole leiicme wtulJ then C"3t fer " worts *' only a? 

<• 11 . ■* 


I.ic6 ftsia Kaii cpr«iie KalalstrU to 
KUr-slab ai.tJo.O'W 

Weir nl Kbit ab-.b 4n,l<?.ht)3 

7bo feeder cliannel , . , . IP.iViro!, 

Totii. . S 1/0,050 

Tl’O tisoal perrmlnge charges for esialdisliinent, etc., 
and indiieet rlinrgea fur e.apitalietd nlialerncnt of land 
revenue, cle., wo-jld bring the rod np to Rs. 1.06,00,000, or 
nboat )!s. li>,500 a cufcc delivered nt Kliuslnb. 

1-1. It will he better to rslimale the enlarging of the 
Jlielnm Cnnnl on the siipppsitioii that no riilneiinn cf the 
present are t rommanded r.an be iu.ado by biingirig water 
from the Indus nt Kalabagh. The prc‘?nl main line 
esrries 3,800 cusera. nnd 3,003 ccsecs more hbotild be enrried 
if snCicicnl water is to bo set ftt'e from tlie Clieimb to 
Itrigatc the Lower Bari Doab area. 

The main line, Jbflam Canal, which is 37 stslnte miles 
long, eost Rs. 27,93jG00 for works only, and the enlatgc- 
mrni of this uliannclto praclicallv double its eapioUy may 
bo estimated at tlic tame price, «=•, Ks. 25,00,ii00. Tlie 
Boutin m I'Miivh nnd escape to the Chenab must both be 
ctilargid in take extra supply. The total length of cliannc’ 
front tho end of the wain line to the rivet is 25 miles, and 
its cost may ho estimated at the same rate, ns the main line, 
•ibvlnnt Cnnnl, t-ie., 23“v-3i X lls. 2S,09,030« its. 18,91,83) , 
ssy, Ita. 19,00,000. A weir would be tequiFcd on the Chenab 
at llaxnra above .Midh, where tlie Southern Umiirii eseape 
tnils into the river ; thie would cost about Us. 60.00,000. 
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. A obannel 60 mtlos long will bo Toqnired from tbo \roir 
. od tbo Chonab to connect up with tbo ncieting Jbang 
Stanch Tipper at Kb tall, vrhioli may bo cstimate'd at tbo 
enme rate oa tbo obannel from tbo end of tbo dbolum Canal 
main lino to tbo Chonab above Midh, or at nbont 
So, '86,00,000 as It is tvrice ns long. A channel tvonld be 
roqnirod to carry nbont 1,000 ouscos oorosB to the Lotvar 
Gngcra Binneb at Tavbbnni, a dUlanoo of 25 milos. It 
may bo catimalcd at Ra. 30 a onseo a milo, and tbo coat will 
bo 1,000 ensee^ XUs. 80X25 miles— Us. 7,60,000. The 
cost then of bringing tbo Jheliim rivor water from Rosnl 
-"to wbero it is needed on tbo Ohonab will be as follows ; — 



Bs. 

Enlarging Jhclnm Canal 
moin lino . , 

23,00,000 

Channel from end of main 
lino to river 

19,00,000 

Woir across Chonab . 

60,00,000 

Channel from iveir to 
Amipur . . • 

38,00,000 

Channel from Amipur to 
Tarkhnni • • 

7.60,000 

Total I — Works only 

1,42,60,000 


To this may be added 2S per rent, to cover catablisbmcnl, 
tools and plant and indirect ebargea, making tbo total for 
nil ebarges Rs. 1,78,00,030, or Its. 6,033 per ciircc of the 
3,000 onsecs to be carriod by the ehanncls. 

16. The cost of transferring 8,000 ources from tbo Clicnab 
river at Elinoki to the Lower Bari Doab Canal at Wan 
Radbamm may now be csliraoted. 

The supply of 8,000 onfoes brought from the Jholnm 
rivor to Amipur to do tbo irrigation of tbo iower part of 
tbo Bccbaa Doab will enable tbo main lino of the Chonab 
Canal to carry tbo supply intended for the Lower Bari Doab 
. Canal^ without auj enlarging. The Gngora Branch too will 
be roliorad of oboat 1.000 cneccs discharged nt the head and 
will need enlarging ns for ns Chuhorkhann or Feror. to carry 
an extra 2,000 eusccs only instead of 3,000 oaicus. Pram 
tho Gngota Brnnoh ot Feroxor Chubarkhnnaochannclto 
carry 8, COO onsecs must be built acrois the vnlloyoftho 
Bavi and throng!) tho liighland of the Bari Doab to Won 
Badharnm, A woir will also bo required noroas tho Ravi. 
In addition to theso works some remodolling of ilio present 
channel of tbo Clicnab Onnal below tlie oiT-tnko of tlio 
Gngcra Branch to tho point whcio tho supply from the 
Jliclum meets them will bo required in order to rodurotlicm 
to a sir.o snitable for the reduced disehnrgc they will then 
have to carry. Huoli the samo rates may be used to oali* 
mate these works ns wore employed for the channel from 
the Jhclnm at Rasnl to Atnipuv. Carrying 2,000 cusers 
along 80 inilesof tlic Upper Gugera Branch may be csti* 
mated at Bs. 80 n cuscc a mile— 

Rs. 

' 2,000X80X30=: . . 18,00,000 

Carrying 8,000 eusros from tho Up|ior Gugera Ilraneli to 
Wan Badharnm, a distance of 71 miles, on tho aligiiinent 
nbown in the iiacing rofcriod to in paiagmpb 0, this will 
bo on oxpensivo cbniinol, as tlio seetion shows that for 20 
milea across tho Deg Valloy tbo bed is oat of soil and may 
be estimated at Rs. 100 a ouscc a mile— 

R«. 

3,000 ousccsXBs. 100x71 
roilcs— • • • 2,13(00f000 

Tho woir neross the Bavi may bo estiinnlcd at 
Bs. 10,00,000. It is Irno that (lioSidhnai woir originally 
cost only Bs. I,d3,9d0, and up to date linu cost about 
Bs. 2,60,000. But it is much further down a rivor in 
wLicIi the djecliargc is apt to dirindlo down in tbclowcr 
reaolics, and it was mado of a very eoonoroiral design, and 
sliould a woir bo built for this largo project, it will bo mode 
in a much inoro substantial manner and tbo connocted 
world) aro likely to bo more costly, 

’’Tlio remodellings to tbo Clicitab Cniinl may bo estimated 
at lU: 10,00,000. The total cost of carrying tho wnteis 
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from the Ohsnabat Kfaankt to Wan Badhaiammay then be fit. AT. 
estimated as follows 

„ FteU. 

Bs, — 


Enlarging • Upper Gugera 
Branoli .... 

18,00,000 

Channel from Gugera 

Branch to Wan Badiin- 
rnm .... 

2,13,00,000 

Weir across tho Bavi . 

10.00,000 

Bemodellings of tho Cbcnab 
Canal .... 

10,00,009 

ToIbI for I — ^Works only ■ 

2,61,00.000 

Add for cstablisliinent, tools 
and plant and indirect 
obnrgos 25 per cent. . . 

02,76,000 

Qsawd Toial 

3,13,76,000 

This is nt the rate of Rs. 10,466 per 

onseo on tho 

cusecs carried. 



1C. The coit of the works at Hnriki and a canal to irri- 
gate Bnhawaipnr tenitnry inny now ho considered. In tbo 
Lower Bari Doab project the weir on the Sntloj is estimated 
at Bs. 85,0d,066. Tlio canal to irrigoto tho Bahawolpnr 
State will bo nbnnt tlie same size ns tbo Chonab Canal and 
m.ay thcrefoic bo estimated at Bs. 2,60,00,000 less the cost 
of B weir which will coat ahnnt Bs. 86,00,000 rather than 
Its. 80,00,030 which was the eoit of tho Khanki weir, or, 
say. Rs. 2,30,00,000. 

But it is probable that the woir will also ho used to feed 
kharif coanis on the right and left bank, and that these 
canals will bear some shoro of the cost of the weir and of 
tbo main lino of lIio canal to Bahnwnlpnr. IIoiv mnoli should 
bs written oil for this is not easy to say, bnt about 60 lakhs 
of rupees will probably represent tbo sbnro of the cost 
oborgeablo to tins kharif irrigation. 

Tito canal from IlarLki will then cost ns follows 


Woir for I— Works only 

Bs. 

86.oo,ono 

Add 26 per eont. for other 
chorgCB .... 

21,60,000 

Total 

1,07,60,000 

Canal .... 

2,30,00,000 

Total . 

8,37.60,000 

Deduct . • . . 

60,00,000 

GkaKD TOTAX, Atl OQAnoES , 

2,87,50,000 


17. Tho gcnorol nhstrool of tho cost of tho soliomo for 
transferring water from the Jbolnm rivor across to tho 
other rivers in order to set free the Bens water for irrigation 
on the loft bank of tlie Sutlq is then ns follows, omitting 
tbo cost of bringing Indus woter lu Klrashnb : - 

Rs. 

Cost of Inking Jbolnm water to 
the Chonab . . . 1,78,00,000 

Taking Chennb water to TVan 
Badiinrnm . . . 8,18,76,000 


Total cost of irrigating Lower 
Bari Doab from Olienab and 
Jbolnm waters . . . 4,01,76,000 

Co.st. of taking Bcas water to 
tlia land to bo iirigatcd in 
Bnhawaipnr . • . 2,87,60,000 


7,79,26,000 

From tills sum might bo deducted tbo cost of tbo main 
lino of the Lower Bali Doab Canal from tbo woir on tbo 
Builoj to TVan Badbaram as this work will bo saved. 
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This main lino is Ostimntcd io c'^.t— 


11 -.. 

For works oiilj' . • • 1|18,8G,C41 

Add 25 prr conU lor oUirr 
char/fcs . . . < . 20,71,095 

Total . 1,49,58,170 

Say . 1,I«1.00,005 

The not clisrgc (Imt ihtinlii hr insdr n{m‘>nft the irri$;.iti4>n 
to bo i;ut Itoiu the mnal to BAhitwnljiiir Statu ntU then bo 
He. fl,17,68,<'00. 

The area irrisalrtl iiiiaht ovenlually hr .■il'onl tho satno 
ns Hint on tbo Clieinb, nr 2,OiWOO aoios, ami hi that wo 
the rost will ls> R». 92 an nrrn ; but sfoinp that tho soil in 
poor, tho trad is uiiinheliiloJ, and tho roloniration tolh* 
done by nritlsh tuibji'etf in tialive territory, tho area shonM 
not be rstiiante-l nt mere than nrre*, w.(l the co«l 

will tlii’n bn It*:. C I an nen> irripnted alitinnlly. 

The cost per n.-to irripati’d annually of the nitling 
raiial'i is as follon-f 


• 

Asrrjce 

..f 

Atfta?/- 
itf li't 


lOj.'ur 


Swnt Jlivcr C.atial 

. ni'i 

2t;*.s 

Ws*'.i)'Tn diimna Canal 

. f>a-8 

284 

Bari Dtinb . . 

. 27 0 

23-t 

I’ropoied Irfiwtt Ikvri Doah 

. *tT9 


Sithtiid Canal . . 

. 4I*!< 

:l3-3 

Cliennb Canal . 

. UPM 

IS-S 

tihelnm C.aiitt1 (•■'■tiu.atwll 

. 220 



The cost ef till' liiwst Ihti llinh Csnsl W.-S e»tiMiM<“l at 
Us. S,;i'i,7.'l,’i‘J5 .sii'l t!.-' eV. tf il,u wojL'. |<rop ii 
Ifripate the s\mo area fiont the .Ilvlnm nr'l t'.i*rah nw 
nwonnls til tu. 4,79,99.I»1 f /hs tt.o e< of tie Mentc-'merj 
nraneh ami its .t.ei tlN. ‘tlS.lO-H)). tr 

ll«. 5.53,''l,fl0.'t In .-.11. lie esliii-»t-'i ptrSt irutn the l«m<r 
liwi l)u.sh Csnal • hoi.ie w.ss 1 P.i | -r c. -.t. In the lUth jssr 
nod it will hlill amount to 85 p r c ut. Hen*' the s'hesi'e 
mipbt f'.ill bs *.a!d to U protitnlde if the ssater were 
aTitiUblo. 


18. IVo iwv new In jelly pl.ime al ll e c'.untry fer tie 
Irriuatliii of siliidi it le pw'j'osrl tn t.s-ree tie ws'.rr« 
of the lias and Sutlej. 1 l.e U-Vi'mie Surtrey l)-pjt;sisl 
tiiatiped tie Ihln^alpar n intiy <i'i the ■Idt.en tn th-i.-il' 
sc.ate abenl 1^^3 and the <:>ip» .'lur ll M tl' I y ’•••:! 5*. 
like the Sind rairw Inal, roveted Is ssn Mil’s The M* 
lossinp description esirs'l d fi->!:i pje sul of Syrcj t—sl 
Volntno YIl-A of tie tSn-V. ■Iriir-'etrfrKil Snrseyrf 
India pirci n ciefnl ilf<pfiplie:! of IV country, vi.Mi 
shoaa tiiat tlo «oil is not tinlile itiv tua-e Irrrl pstt» of the 
*ind Sspar Toil, bat tlat i-a*.er is more dilli— U w 
obtain : — 


“ In 111" wbwle dist-anee* belTreen the Lnno rirer a:.d the 
Sutlej Serb'S— 2'0 m.iV*— only 
iM.e pnee, I’lnlda. wss Rset wish 
whir a cTill K' ilipntl'd Iv tho 
name of a town. ... Thrro 
i* not much dilTi'n iito in the bsr» 


• Tt'eJ i?.vrr St'ilJl -it 
Prtltin'e'rtJ le rtn Jr n 
JrKlhrar she ssr'. I't sl-i.!*. 
etsT IMtt'er, OI.rrfii-, 
UlujnrI.t} I’ihsps'jnr. 


rcnnc's in the country trover*"! by lb" schoWerie-,' but 
if any, the ntirilu'rii portion in I’lfcaTralpar is fl e Rirol 
aterife. Tlitro tie eerh-s pi«sfd over .a Inidbof 70 mile* 
in whleh tbere ssrro only tlire- Willa if drlnlaMc water. 

. . In Halaw.ilpur the rond>bi!ls prow amaller and 
fewer, and are repla-ed !i> lonj: rtTe'.ehos cf pertsdly level 
bard cliy like the beds of dried np t-vsilii, sepirat'-l by 
tract* of drifting rand, atv.ninnlvtinp l.erc and there into 
mound* t there i* not a part tele of s'epotation live a few 
ecallcrsd yj/i 07 (C’oHfyi'awn) hns'iM. lloworcr, for two or 
three month*’ in the year the dc*ert pr«* nl» a chcrr/ul 
appearonce. Kicli villarte has eircnil hnmlfl*. e.vllod 
liXanit, cih'shlishid whero lluro ia any 1'.aid toil cipshleor 
retaining w.der 5 in ovearaf ion* made in this water led.;** 
for two or three month* after tho nii *. and tbo inhabitant* 
of the villages coaie to Ihr?.' to frol tlieir ilecla and herd* 
on lh» froiSilygrown herbage, and to niUivato a fosr 
mi «"ral'lr riuldi which thoy have in the hollow* Intween the 
eand-hilU. Tl.p rainf.airis. however, very •mail, four or 
five inchee, mid the inlinhilmits hav>' a Inrd ctrnggle for 


t4tsa talen In the Tint 
etiltd there Malea. Ill* a 
thitrnr veri], irilvluietatvt. 


life in respect to both food Ond wntor. Tlioir food thoy 
Bupplonunl with the aceds of 
vavioti* grnavea, tho principal of 
which ia tho ifunitt. . . • 
Water i* colioctod in rereptncler. 
called fattl-af, cylindrical reservoini abonl 0 feet in dlatnolcr 
nnd S or 10 feel deep, contrd vrilli chnnain. Wlicn fnll_ 
thoy are rorored in with hrnshwood nnd mnd and arc not 
tired till the well water fail* or become* braclaith, a* 
generally happen* in the hot weather.” 


Tlie Kn*tem Sind Morldiunal Scrior paswd throiigii the 
lower Olid of Itie Dvlinwaipur Slate from Kbangarh to 
Nossahorn below tho eonniioneu of tlic Chenah, nnd llie 
ridlorring dereripitinn i* given on page avil of the same 
volumes— 


""A* the lionndary belween the Bain walnnr Di’*ort and 
the voile V of tho Indus wa* approached, hills nnd long 
ridge* of drift rand wero mrt witli, inleriiperi>ed wiHt 
Mietehes of low-lying, alliivi*! il.atii, srhicli arc mo*tly 
detieiident on rainfall for their rupply of water nnd arc 
tlma praetically dr-orl for the creator portion of Hi* year. 
When i.ain do*'* f.ill grars and shrub* spring tip nnd render 
the**' tracts coed grnring-giotind for cattle and camelii for 
n short limn nflcrwani*. Tn some of tbi'in flood water* of 
the Indus lit d otoislfttial areer* by the old river olanmds, 
the deeper isirls of srM*li contain" w.iler for eorernl rnontiia 
otlrr the ml *idere'' of the annual immdaltrin, and aru thr* 
natural r. -•mdr* ; thev arc Ireally «11M iHamit. Finally, 
lie Valley of the Indus w.a* rnleird and tho tirinti[<a1 
oiw!r>i!if.!n iirii'ighl t n n elosc nn Hi'* two itatinnv— Ilmw.ala 
aidJrarhkfl" 

IP, Tle*e devtipH n« shaw Hoit Bal-awalprr lerritorv 1* 
al'O.tl the eanie class of Co'iiitry as the inoro level part* of 
tie Sind S* 2 .*t Tfi.al It i* fhvioiis that the fonntry being 
l>r,ie‘.i**lly mdnb.al'He! n ae'iemr for.celoairvHon ran»t 
n'eemjany a-.y j'r..je*t for iniiall'n. It i*. mereevrr. 
ir.Uy eett.a:n th>,t n gicaalie r.-teine of ctilniiiratitin ran 
uuly l-e -sfnliy VM'tVeJ by tl-c Stiprcnie (rovernmfnt. 
Iiuliiiv'.lv H.is w" all prorc" filvantagfio* l-th to the 
IhlawdjfjrSlate.aul tnth' ifioen.a’. 'ior.Tii'Binl: to the 
ferii.'T by ten b ri' g habii.abl- a Urge are* of nnprn iuetiro 
l*td, h" i to the latter bv afforsliiig an O’lll't lor Ita own 
C''nC‘'*t'd ^>ojii!ai!i-n, Bat th" British fiuverni.ietit ha« 
nlrisiy in tti* Sin I Ssgar Thai an tnarimw nr.a of 8,(K» 
mnaTe mil s, svtd'h by ns-an* of ittigatiosi fr:w the Indus 
(tsbieh is p rf’rt’y fe,\sibl.') will aTurd onliet* for congested 
p-'jinlatio*'* f.'V many yrars t.i came. Th- Ree-’'ity t!i' re- 
fore for a seVeive to eelniiir* and irf!.:ate tb« Icrritorir* 
of n Native PtaV* i* tie'. at jirc* nt appare-at. 

It rriv ftha !v t'trarkfsl with rs'f'C'i’.'o to Mr. dVit*on’ii 
ftalem-at rja-.'.e 1 in |"iT,vgrsj h 1 fiv), ri : , that raiirions of 
r rr-'f in Bajpnt i-s .await irrlga'inn from lie Punjab 
riv.fs, that till* i: fran.h ' 1 <n a V isvpprelensioa of tho 
nature rf t' ' c-unfra . Ti-c generoi plan atl.afhfd »l,8wa 
tl»*. tie je>t*j,p» if l:iip"ta!,3 vile*) odj.,’n Bohaa'alput 
R’.d r-il*:i>r ,ar.' on lb' r-V'ise sl'p'; t< at is to siv, the 
!ia.l rijl’lv d.'Kn fr'in He .\vivaUj range of bill* 
into tl 0 s-rtl! «y f f the frtl-j. Ifenc-* it may be •Hi llat 
praetteaViv th.-r.‘ is net a vini:’" a"re of Bajpulana wlirh 
can be efTrctiiely enmn an-Vl ty li • I’lmjat rivers. Tie 
levsjs s >'31 to li.dic itc tint tnalh of tie Pshaw alpur 
border _th re is no land eemiraa.led by ibe Futijah river* 
errept >n tie Kiialir land* immeliitely roatigncaa to iLc 
river* until t! > lordets i.f S!ud aw* teaehed, which it i* 
red .are ii'rea Iv irti,rit.-J to a prevt etlenl hvihe water* 
•'f thr Itidns. 

20, Th" main s bjr*i of tin*** s'V*n'« iv rs«salla11r to set 
(res* the wat-’is cf tl * B.'.a* for lie irrigv'ion tf the land* of 
tie 1-ft bank’ rf ft..- Snllej. We roav.th'-refore. candder 
/a!i:c oiler »-hr'i:e* wHth may furthir Hi*l end. The 
b'Vri* »lif>w tint a canal taking oat cf tli* SuH'*] at Phillonr 
would get e'l'ni* :.t'd of tiio Ah 'hat Hraveh of th* Sirhind 
Csnal ut nboiit Hie d2-!d mite (Akbara). Prom tbi* jinint 
a ferd-r channel coull get coirtitiond of tbs Bhntinila 
Bran -li in'low the fOth mile (Dhri'siil. Tiie iraler thn* eel 
free might jxftdblv I* »“nt acr*'*s fr.‘ui JV.iaia to the Sirvi 
Bran 'h at KAiih.af and tiirneo to Hie llar.vi Braneh at sTitid. 
This wa’er eoald iio taken down the Bnlitak Braneli of the 
Western llniani t’-injil into His'ar and Rohlah, and down 
the Kotl.a Braneh of the Sirliind Canal to Sir.**, and in this 
s»ay it i* prob.ahle tli.al nil the nnirrigated tract of liritiah 
territory lying on tli* plain that slop"* from the Ilisnalsro* 
tovrards Hip Ilikanrrb'irJer vrould he Irrigatod. Bat tlat 
patt of ISrilish Icrritoiy that lie* on Hir plain that lioj'es 
from llic Htirgaon mid Bijpntnna liiU* eauld not of 
come’ be irrigatiai. tinfiirtunalrly tliere i* not mneh 



BELEOXED EriDEKOE. 


praspcct ot Intning ilie Bcas vreters into tho Sutlej nt 
PliilIour> 

22> The following sketch shows that the Bess waters fall 
at mnch the same rate per mile os the Sutlej watonf end 


ihewfoto water could not bo taken from Wnrir Blmllar on ©. JT. 
toe Jjcas to Pbillonr on tho Sntlej ; the latter is SO miles S. Field, 
aboro tho junotiont whercqs the former is only 80 miles — 
noove tho junction }— 



. Sinoothe level at Fhillonr is 7G5'S0 and tho distaneo to 
Nowshera is 66 miles, tho fall eonsamed would be about 60 
feet ; so that, if the wnton could ho roisod ot or above 
Bowfibcm to SIC’OO about ond taken in n straight lino to 
Fhillonr, they could lo carried aorars the Sutlej by o weir 
.and delivered into the Sirhind Oanol nt Akbnra. But 
there are no levels of the Jnllundur Poab or surveys of the 
' Bcas to show whetber this would ho feasible. It is prohable 
that Id any case the work would be extremely costly, os 
sovcral rivers or large droinages are knotvn to cross this 
country, besides the whole drainago of tho foot bills of the 
Himalayas wliioh flows towards tho Boas. 

22a. Tho eotd'WOiither disebargo of tho Beas seldom falls 
miioh below 4,000 onsccs, and a oanal for that diseharCT 
could ho built. The disohargo of the Abohar Brnnm), 
Sirhind Canal, holow the 42nd mile, is about 1,600 onscoe, 
and that of tho Bhatinda Branch below the GOth mile, 1,000 

OUBCC8. 

Thoro ore 500,000 ncics at the tail of tho Eotia Branch 
in British territory that could bo irrigated. At tho low 
allownnco of 2 ousocs per 1,000 norcs, 1,000 ousocs would be 
required for these. Bo that S,600 ousocs could be thus 
- ntuized and the bajaneo could bo utilized in giving more 
water to tracts whieh at present-havo a poor supply. Tiio 
supply that could ho sent ocross from tho Sirhind to tho 
Wostecn Jumna districts would be the 2,600 ouseca saved 
on tho Abohnr and Kotle Branohos. Tho dischorgo of tho 
Sirsa Branch below Eoitbnl is nbont 800 cnscos and that of 
'tbo Hnnsi Branch below Jind about 800 onsccs. Be that 
1,600 onseos would bo thus set free to go down tho 
Bhowann Branch to Bohtak, leaving 900 onsoos for exten* 
sions on tho Hanoi and Sirsa Br&nohes. ‘ 

23.- Tho cost of enoh a soliomo would bo very groat. Tho 
main line of tho Sirhind Oanal cost nearly Be. 98,00,000 
You. IV. 


for works only for 37 statute miles, and tho ohannel from 
the Bens to tho Sutlej would on the same lines cost ^ x 
Bs. 98,00,000, or about Bs. 1,73,00,000. It is probable it 
Would cost muob more. The weir at Fhillonr miglit cost 
nearly os much ns that nt Sobrnon, vis,, Bs, 87,00,000. 
The weir on the Boas wcnld also bo very expensive, beenuse 
n large nmounr of heading up must be attained, say, 
Bs. 80,00,000. The cost of the canal from tbe Sutlej to 
link np the Abohar and Bhatinda Bianolies and tho canal 
across to tho Westorn Jnmna and the oxtonsions might 
Cost Bs. 2,00,00,000. 

Tbe total cost for works would then he— 

Bs. 

Weir on Boas > • • 80,00,000 

Weir on Sutlej • , . 87,00,000 

Slain lino. Bees to Sntlej • 1,73,00,000 

Cauols to Sirhind and Western 
Jumna Canal « , . 2,00,00,000 

Total . 6,40.00,000 

Add 26 per cent. • 1,36,00,000 

Gbakd Totil • 0,76,00,000 


Theconstriiolion of such works, however, is proctioolly 
barred by tbe fact that tbo minimum supply in tbo Bens 
and Sutlej is 4,000 ousocs. I( this soppfy w norerverf for 
the left bank irrigation for Bikaner and Bahawalimr, it is 
ohvions that no surplus is availablo for any help to tho 
Sirhind Canal system. If the sohome for tho irrigation 
of tbo Baliawaipnr State from tbo Bcas and Sutlej were set 
aside, then it might he possible to utilize oil the available 


I 



S8 


INDIAN .mniaATION COMMISSION: 


Mr G M. irrlfcnlinf; DritiBh teirilory in 

HiBBsr, Sirsa and Itolitnk. The two tobcmce, hoircrcr, 

, ' cannot eo togcthon 

21. Tlio prc-nt Rohcmes of AivctlinB tlio wolors of tho 
Fnnjab riron to iho riut mid hrlpin(; oiio river from 
nnotbor tnoy tbercforo be enid to bo quila fea-iblc fiora an 
on^inccrinp point of view. That in to enyi Uio levels ndinil 
of eiieb a proeodnre, and (here are no in^nporahio difli- 
oaltics in tbo way. Hut Oio cost of siieb sclirinea will 
ncceesarity bo extremely liipb. Tlii* in iloelf is of oonrso 
no bar to their conRlruction. for it is evident that in couno 
of time, as tbo prorsnre of populntio'i' inere.'ueo, it will bo 
absolutely nrcesiiary to erltnet more from the soil, and tho 
value of Water and neeestity for irriRation will be so gr»"it 
that very co*ily aobeincs will l>o ctieerftiHj* undettaken. 
There i«, however, tbe one great olstaele of Ibe water- 
supply. It bns been sbown in tlio fuiegoing paragraphs 
that— 

(1) Tbe Indus carries a praclicsllv unlimited supply, 

but that tlic levels do not A'liuit of iUJicfping 
out the supply in (he fltlier Punjab riven (o 
any appreciable extent. 

(2) Tltal Ibangli feasible to carry •llieium and Ubenab 

watera into the llavi and (kua ret fieit (lie 
Sutlej walcra for its left bank, tbe araitable 
supply in the •tlielmn do'*s not excee'i 1,<X» 
cas’d j ami Ibercforo tlist wnlcss economies of 
rrater Iiitbeiio unsasp-cted can be cllccleJ, it 
will not be |iosiiblfi to Irrigate the Montgomery 
D.sr tiitli n prretinini csinl liy any such scheme. 

(2) Tlial even if ttie whole of the Sutlej and IJesa 
wnteiseouid I'C liiveUeJto the jeft lank, the 
giv.iter put of the terrilors irrigate I a«aiiM le 
a randy de'ert ; at pTi’sent nlnioat nninba'>tte 1, 
and nliish moreover belong* to a Native State. 
A gigantic rclienie of eo'oni.'atlon wotilJ he 
jequirc.i to render vfTcctiaeany pwjecl "t irri* 
gat ton. 

( 1) Tin*, it might l-e po'dble at rcty heavy cipimio 
to dWert tl c wipply of the It x» and Satlcj to 
a*-l‘t tl.o ii ligation of tbs Pitbind Canal sirt.in 
ard tlirrcby tvnd'r aaailable ajurtfen of the 
Pirhiiid snpjdy for the Irrigation of Iluvar, 
Itahtak and Pir«s. ‘ lint any stub rcheme iti«*t 
he only as on nltcrnalivi' to the irrigation of 
tbe lUbawalpnr Slate, n» tbeie is not enongh 
water availatde in tlie Il< .as and Sutlej fi.v l.uth 
sflhemrs at once. I f, however, it pr.iViM fe.wibie 
to carry 1!'3» water n-ro's the .Intloiidur 
Doaii to l.e'p tie Sirbird mvIcth. It iiiiglt to 
worth cQVsidering wbrlher (hie seb-me, ybrnli 
not tale pricialene. of the Daii Dsab 

Canal eelinie, ns tin rely lie iscc*. fainiae. 
it.TieV.en p-Tll n of llw Vutijab emU b* 
thironglily priili.-lel and th« eoloriMlisn of 
the .Mi'nlgamcry Hir eoali a.'ry writ writ fir 
farther derelrpme.nls of irrignlio!i scl.a*'* en 
tbe Jhetniu anl Cbei-nb rclen-.ci whereby water 
might l< made avatlalde, 

25. 11 will be ob’fracl that tlu* wlioie of th“ prw-Jfng 
rcmsrka hare liren (-.-"d on a sappo'iitt.a that any Irrica* 
lion projieti undeitnVin will be of tbe nntcre ef Mtunial 
canals. The rc»*tms_of Ibi* lave b'tn a’ludct t-, tbe 
principal Iteing tl'.at it is not briirael that eoloisisalian 
schemes can b-s aucccs.fnliy eaTii.‘d cut ejeept sm n p.-reu- 
niai supply basis. If, howesrr, tlii' objection as ere oavr- 
eome, it is possible that cnoioion* areas ccuM I'O irrigated 
in Uahnwalpar, e'e, by f-jTri/’ cinali. Tinse adiemes, 
however, have nat been tocehrd ni>f.n, b.«us" it isolrions 
that all llic Punjab rirer* carry pnietieslly untimfied 
iAarff or flood snppliei, and Itei-cw no very sp-elal mea»ur«'s 
of belpiiig Ono riser from anolber would be rs-qnitvd. If 
tbo principle nf IXjny irrigatiun only l»e accepted, there is 
no rcM.n wliy ii should not be c.arried out at onee on nil 
Fnnjslj rivers. T1 o ihari/ eanaU, howi vrr, must Iw more 
or le-s aspirate from the pereni’lsl, a* llic pracli.-sl difScul- 
ties of cairj mg an enormous klarif supply and a very 
sinal] rali supply In tbe same ch.antiel nie almost insnper* 
able. 


Kdf (laid i'dM Odder J'JO?, Q. U, H. TielJ, 
J:sg., OjTieiatinp Chiff J^ngineer, J'mjab Trri- 
gdiovtup propenfs.fbr the iitiproecmenf ar.tf exftntUH 
if irrigalhn in thf Punjal. 

1. In a recent note, dated Ist Oeloi-'r l(>fl2,I investigated 
certain propo<ftls put foravard by tbe llon'bbj 2i.r. J. dtilson 


and Colonel S. L. Jacob, K.K., regarding Iho transfer of the 
arnters of tbo Punjab rivers to the cast. Tho note in 
question was wiitten aomowhnt hurriedly, as the wntlor bad 
to be laid before tlm Irrigation Oominission, and Hir Tlicmias 
lligbnmi K.c t.g., avas oxlremoly anxious to discuss the 
projiosals with mo Ivifnro tbo Irrigstion Commipsion 
startl'd on its flist tour early in October. I dealt 
tlierefori* almost out ircly aaitb tbomoin question of bring- 
ing tbo arnters ' of the Jhetum nnd Ghonab ria’rrs on to tho 
Mi'iitgiiiiicry Par In lion of irrigating that tract from tho 
Siutli'j. 

2. Tbe iioto in question allowed that, if wo took the 
minimum recorded disebargc of tlio Jhelum, wc eoubl only 
lio eortain of 1,000 cti«ees in the cold weather. It ava* also 
sliowii th.at It wM only pcsildc (a ret free from tho 
Clieniili system a Imel requiring a euld-weatlier dixehirge 
of ahonl 2,000 eiiaees. The llonlg.itncry Bar requires for 
its Irrigat'iun nlxaul 3,000 _cua"8 in the iliarif season, 
although it isprobabln that it ivimld be passible to inanap 
svith abciii 2,000 rnse's fur a short jierind in tb«eolil 
saeith“r. Tin* prnjerl tbercforo did not a ^in quits fe.isiblo 
on aeeount of tius sj.aivity of water. Hut, im rM'OJisidcriiig 
the matter, I am «f ojitnion tha! the a-am' taken, nitliongh 
n safe one, was i»e'sili1y HTiiewlint citn'jne. As'reganis 
lb** .tli'dnm, our iivjrds ‘shier that the river very rarely 
folts totl'C niiniintiin tiled in oiir valeiilalmni, rii., 4,?70 
euB.’ni Tinst mltiimtim has tmly (•nri'i Iwen reached, .and 
it I* pruhille that Die supply will aery rarely fall below’ 
CjOiVi cti'-i'a.*. Till' .upply avrilaisle for transfer sdsewhrre 
will tlierefiire be gi'pcrsll.v nearer fl, 000 ens-»-8 than l.O'.Kh 
It hill Ibriefore bo jm-sinle to confidently dr(a:!i the area 
requiring 2.0)0 cmces from 111" Chenab syi«‘e«!. Till* will 
render avatlalde llial aientmt for the irrigatinn of tbo 
Mritilgrnety Ibr, an 1 tliis Inw supply asil! probsbly not last 
iiior.* ili.an tiso mo.sllu i-f ihe cnld weitbrr. After that lliero 
will be plenty of wale'. *ne«£lipine tbeirfire apjpeani to 
m" tn In I'll!. ti male b' pi ful than nt fitiif siglil, Uhere is 
hi.'. O' i> Kieat n-liantage in this r.'t ecie, r/j., that lb" 
Mnnlgemei a lisr i* a'meet tbe only plve n bin* svabr eonld 
be v.lilijH jar, t if this spue ?* irrigsted from the Sutlej, wo 
shall ii'iTi'iiinpi.i.-r |e tliv. rt tli" ria'er^.llieluin and Chonab 
in ct--’ It el mil 1 eroafter I"' fuan'l tbatavs'er ws« avail- 
«b>, I «r.*ild liiriefors’' now s'.iO'igly adven'e a th'no'igh 
iv'V'iryinlo tl.- re pnqwal* ai.d tie In-lding In aleyonit 
nny pn.j vt for p'Utlng a avoir in the Sat 'fj. 

3. Weiray no.v cousiilir sins" ctli'Tjiiojis'is for extend- 
ing irrigsticn. One of ll e wn'i ptumieing reems to we to 
K* that for IsiMteg a writ at Trni.i'un at tbe pncltnn of 
the,l|irlnw nnd Gleaeh, A raugh a{«;>nnimatian of the 
Ji rrU elcwelhst by leMipg Up S!‘»vetiri,t this pfiinl it 
i« is5«.ib>' to run n canal past .'t! ail. ,s into liic Itavi at the 
l—ail I f 1*11 P diirai Cst!sl._ Tiie Sidbe.ai Canal is a 
canal, I j'., U oaly innr derng thejlii dsi'i<'m,nml i‘ is oaly 
in fa».'as,a'.',e s enr» lint it is ab’e la s’ippiy tia* good w.ater- 
trg far tbs i uf i i rep. it is well huo*n tt.ai the sii)iplr in 
th« ISari is ptecaric''*. Ihirir.g tl." cairtci jiar ll'Oj’the 
rcT far t'sm i”’*'. pi-fari-ts. Tl.e irrigate.! area has 
fiiVn to ah <"41 ti-sU ale avfrss's, ard eviu list will in 
piatneed srith dif.cnitr. 3Ii tiv's-r, it i* doubtful wivthrr 
m’i-hrj'.i srr.a has b*a:i irrigst-s.l. Under the eirroai- 
slanee* ll.p a«ilstan 'c tiren by a csnsl cut fm'u tl.e Jhelnm 
Mid CKrtirii wit! b.s inrabiab’e. 1 Hn knnwn tint these taro 
rivrp* hiTs’ 1 scry rmsll surplus in (he toM wealhpr. But 
Ihi* doe* ntt iiec'-'aTily aftrfl the prajis'*, as the fsidhnai 
syetisniaal'srtrifajuora. Mo-eove.*, if is beiievrJ tb-.t 
enotmeus tftetiilo! e of the StJliUni will be rendered pos- 
iil'lr. Till r? s. ein* c" r.*a*,in why the,'*! Jhiisl Osnsl, If water 
can U’ rr-nlfred KTsiUhie. eloan nr.t be exlrndia! right 
thro'ijii tbe Motiit ns di'tri:*. r.t far ar the junction s>f ‘tho 
Gltenab anl SnibJ, Ii woutd then entirely sap^rsde the 
jiir«.nt imiaJ.ation sr*l.-m of the Modtan (tenals and might 
ts3»sildv even Wcxlenli'd intoapsrt cf the Lmeer BatUj 
Cana's'syi'.rm. Thii woutl ail be rcejrrtd fnslide by a 
Weir at tbejunctlm of D.r Jhehtiu and Cbenab rivers. 
Bat, in adilili.an to tnU, thf re Is a large tract of land on tho 
right bank of tbo Cbet-ab which is now bring surveveJ. 
It i« liriievo-l that lhr_ svhoi'i of this e mid b* easily Irri- 
gated, fsiHicislly if a weir weie built at tli" jonclicn. A 
p if Don »>f this area w.as fnrinerly rrriitatrd by an innnda- 
ii.m canal known M the Ucb. The total area is not less 
than CW s luare iiiile*, or SJA.OOf) a-res, and the soil is 
believed to be good an,! fertile. Tbo i'ropos.al Air a weir 
at the jnnetiun cf the .Ihrlnin and Cbensb rirers wontd 
tbererore eammnd an 010.1011 the right lank of some fitX) 
sqnsre indts nnd on the left I'onk of about S.OltO equarv 
mijfs incltidhig (he presjiit Bidlmal avrieitt and the niea 
irrig.ited by tho Mout'an Inundation ‘Canals, No account 
has been taken of any potlione cf the Chenab sys'.eiu which 
might poasibiy be included if (be iercls rers’ed. The total 



SELECTED EVIDENCE, 


59 


Mon eomiuandod irould be therofore about IJ million acroe 
vrbioli would bring it up to tho Jliolnm Cunnl system ns 
rcga'ids size. Of conreo it is to bo nnderstood that n hhafif 
canal only is contomplnlcd, bat ibis would inrolrp nn 
obniige ill tho present conditions. J?nm&faeie tho project 
would appear tu bo quite fcnsiblo and very promising. 

The nboTO i« written on tho siippohition that tho present 
eondiiions will be maintainodi i,c., that the irrigiition will 
remain on a Mart/’ basis. A further proposal nioy, however, 
bo put forward .to convert tho whole system into a peroiinial 
canal system. Levels show fhat it i« pa<eiblo to make a cut 
from the Indns whereby a perennial supply could be poured 
from tile Indus into ibo Jhelum. This supply can bo mado 
to enter the Jlicinm anywhere below Khnsliab. Tlio supply 
in tho Indus is pt.’iotloally unlimited nnd water can bo 
nb^lractcd from that rivor without prejndieo to any sohemc 
for the irrigation of tlie iSind*Sngar Doab. A canal ^ciit, 
•eucli n<s is now eouiomplatcd, could be bronglit from Kula- 
bagh on the Indus to'nny suitable point above the junction 
of the Jhclum nnd Chennb rivere. It would bo the first 
step tow.ards the Sind-S.'igar Cnnal, and no great engineer- 
ing difiieulties arc to be apprehended. Tho great Sind* 
Sagnr Cnnul of the future would bo a brunch tabiiig oil 
from lliie cut. This canni would render the irrigaliun nf 
the Sidbnni and tiio Mooltnn Canals systems perennial. 
Jlnretivcr, this proposal docs not affect tho jiroposal already 
pnt forward to build the weir nl the sanction of tbo 
Jlicium and Chciiab riTcrs, ns it would merely fciiilt in 
converting n IXarifejstem into a perennial system, and the 
former systeui {Jzhartff would nlwnys be eatiicd out first, os 
it would crento no nlterntluii in present conditions. 

4. The condition of llissnr and fiirsa, and portions of 
Eohtnh nnd Knriial, hns long been a c-snsc of great anxiety, 
'llio eontiiiniil failure of the rains and the short supply in 
tbo Western Jntnna Canal iiiivo resulted in a obronic state 
of fniiiino niid distress. Tho Proviiieial Govcromenl 
hai lor Boino lime been oxcrciecd os to the means by which 
this stnto of things cun be remedied, ficrcrol propomls 
liovc been considered for utilizing tho flood waters of the 
river Jumna in this directioni hut tho supply in that river 
is known to be precarious at llio brsl of times. Tho drain- 
age urea of tho river Jnninn is a very smali ono nnd is 
oharacterised by very steep slopes. Tho result is that floods 
of groat intensity oecnr during ahoil periods, but tlie high 
supplies necessary for irrigation dq not bold out tlirougbout 
the senson. 'I'bo difiieulties olso of bringing Warf/'supplics 
to tbo extreme end of the canal sysloin along the existing 
elianncls nro very great. For tho oboro reasons it bus 
been nceoisnry to c.isl obonl for other means of bringing 
water to those districls. 11 is possible that sorao extensions 
of tho Sirbind Canal syelein might be utilized for this 
purpose. The siipuly would of courso have to bo a WuriT 
supply only, as the Sutlej docs not carry enough svatcr in 
tiic rail to allow of any extensions of iiiigntioii. But’ it is 
bclioved that if an assured supply could ho given in the 
£/iiiri/scnsoii with po'ribly otic good watering lor tho rabi 
sowings, the prosperity of the famiiic'slrioken ureas would bo 
assured, or nt any raio tho worst evils of famine bo averted. 
Sucii a srhemo would rcqiiiro very careful eiBiniimtlnn, and 
tlicro is no doubt wlmtevor that the oo<t would bo oxlromoly 
heavy. But oven to Ute prolcr.liaii of the tracts above 
' mentioned from recurring famines would be uortli nlinoil 
any sum tlmt the sohoinc is liliely to cost. In the ubsonco 
of surveys, cte., it is invpofsiUc to say how a kliatij supply 
could be given from the Slriiiiid Cnii.al, but possibly an 
cxlenHion of tbo (Ihnggar or Oboa Branclies neross tbe 
(Jhaggar would bo tbo simplest plan. Or if nny coinpll* 
catloiw with tho Native Slates is to be avoided, pussibly a 
brahcli from the Bhatindo Brunch might servo for n 
portion of tho tract. In any cneo it appears necessary to 
inquire into tbo eobomc, ns the object aimed nt is of tbo 
greotest imporlanco. 

C, In tbo provioiiH paragraphs fonr main projects for 
extensions' of Irrigation have been referred to j tlieio nro — 
I, — To carry tho waters of the Jhclnm and Chenab 
to Uio Ifonlgomory Il.ar. 


Iff— To build a weir at Trimmoo at llio junction of Mr: G: Af. 
the Jhcluni and Ohenab and carry the waters 22. Ificld. 
to right nnd loft to Bcb, nnd tlirongh tbo — 
Hooltau district, for ii kharif supply. 

III. — 'To uoiivort the above hhatif supply into a 

perennial snpply by making a out from tbo 
indns entering tho Jbolum nt some point 
below Khiishnb. 

IV. — To carry iloud waters of the Sutlej vi6. tho Sirhind 

Canal inio the Sirsii and Hissar distiiets. 

As regards I, ievcls havo been given in my note, dated 
let October 1002, nnd it is not iiccc-sary to repeat them. 

Tlicy show that yjrimrf facie tho icheino is feasible. 

As regal ds II, n few figures can bo nscfiiily givon. Of 
conrso tboy are merely npproximntions. The ioiv weather 
supply in Ihp Jhcliim and Chonab nt Trimmoo is about 
J(. L. 480, the Led of tho Sidhnai Canal at the head is 
JL Ii. 4o'l, and ordinary supply level about 460. There is 
thus a fall of 20 feet nnd tlic distance is about 40 miles. 

The slope is therefore only about 6 inches a milo On this 
ground tile proposal nes once before negatived, but it was 
not then soggested tli.at n weir should bo built. If a weir 
were built, there would be no diflieullty in placing the crest 
su as to hold up ttie supply level to 400, and a elope of 
about 30 feel could he srciired which would be at tho rate 
of 0 inches to the nnic. Ibis would be ample. 

As legards III, the bed of tbo Indns at Kniabngli is 
about It. Ii. COG and the bed of tho Jholum nt Khnshnb is 
about It. Ii. SS2i henre llictn is a fall of 81 feet in a 
distance of about 80 miles, or 1 foot to Uic mile, which is 
very favourable. 

As regards project No. IV, lovels nro not nt present 
avallablr, but tbo plans show that the dislniico between 
Patiala, which is at tlio tail of tho Feeder Lino of the 
Siriiind Canal and Siren, is nhonl 100 miles and tho foil in 
the country is iibont 100 feet. Ilcncc a c.aiinl with a slope 
of 1 foot ill the mile would he possible. Tlie above figures 
have been givon merely to sliow that the piojccls suggested 
nro within the limits of possibility ; of course they nro 
merely approximations. 

G. 1 have not yet alluded to tho proposals for stomgo of 
water in tbo Jhcliiin Valley in Kashmir put forworn by 
Mr. L. Dane, late liesuicnt in Easlmiir. The scheme 
appeals to be a rcsiiscitaliim of an old system of 
hundt wiiich used to liold up tho waters of tho IVoollnr 
Lake imd sol fren for cultivation n large area now under 
swamps. I iiiive verbally discussed ihu matter with 
Mr Banc, ond, ai far as 1 could judge, tho sehomc appears 
nractienble ; the more so ns in the o'd days it appeared to 
hnvo been most successful. It would scorn that n largo area 
round tire iiiHrgin of the Woollnr Luke is nt_ present a 
shallow swamp nnd quite useless for cultivation. This 
urea can ho freed from water by menus of hundt, tho 
remains of which nro still in existcoce. Sui'ablo sluieo 
gates, otc , can be arranged to liold up n consjdemblc amount 
of water which can bo allowed to dbcliargc into tho Jlielum 
at any time most convenient. The advantages of the scheme 
arc that the Kashmir Stale will gain a gieat inoreaso of 
revenuo from tho reclaimed land.s, while tho British Govern- 
nient could ulilizc tho stored-up waters of tbo lake nt any 
(iwo they most required it. .Mr. Dano also sug{;cstcd a 
regulator nt Bainnitilln which vroiild hold up a cnnsidcrnble 
fwibcr supply of Wilier Tho fKisibilily of the scheme will 
depend upon tho levels and upon tho nroa that can bo ponded 
up, nnd I cun say nothing further until I havo seen the 
plans, etc , which Mr. Dane has promiswl. But there would 
bCciii to lie n great deal in the project, nnd in my opinion 
il is well wotUi inquiring into. If any largo omount of 
water could bo stored np in tho mnnnor suggested^ by 
Mr. Dane, it is obvious tlmt it would very materially 
iiiiprovo tho prospects of tlio proposnl to carry tlio waters 
of tho Jhelnm nnd Clicnnb rivers to tbo Montogomery 
Bar- 


Mr. Jl. 0, lOiNNKDV, Suporititending Engineer, ruiiiab. 
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ilfcjnorowlum. 

(2) TJio nioro cnrcfiit lucnsuroinont nnd dislribuliou 
of wntor, londiiig cvoiitiially by slWv degrees 
to tho nsscssniout of till water rovomio by 
tho qiinntily 11.106, instead of tho present 
Implinznrd and most wnstefiil method of pny- 
< ment by tho area matured. 

Both of thc3) aro voiy largo and dilficulb subjects, 
and in my opinion nothing voiy dofmito will over ho 


Thoro iito two main noiuts which I would veiiluro 
to bring fonvnrd for tlio consideration of tho Com- 
mis'iioni i.o Uotli of vliicU I Imvo iimd Bpocml iitlcntiou 
during tlio Inst tivonty yonra. They aro— 

fl) Tho saving of some of tho enormous losir.s of 
water duo to absorption and waste in tbo 
Tarioiia conveying ohnnnois and at tho fields. 


Vot,.IV. 
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attained unless some ruling dictum and impetus is 
given. Officials usually have no time for such tUngs, 
and in the fe:v cases when interest may be manifested 
the tenure of office is much too short to permit of 
much being done; a new man comes in who considers 
all such ns fads. Nevertheless these two points aco 
really far the most important of any in tho de- 
partment and would pay over and over both in actual 
revenue increase and by the very' groat possible fu- 
ture ostonsiou of irrigated area to tho more desert 
parts. If all was done, which is, financially speaking, 
possible in these two directions, the total irHgoted 
areas in dry years could, 1 have no doubt, ho increased 
by 40 to 60 per cent, over the present figures on 
most of the large perennial canals. 

It is well enough known that only about half of 

Actusl nteorption loss and 

Ss rcaSr«Tchor^o 

itsmiuimuiDB Tho same fact is ac 

kuowlodged in the United States, and thoro tho canals 
have not nearly so far to carry as ours have. To 
show Uuit this is not merely an exaggerated state- 
ment, I giro below tho losses which after a wliol*’ 
season’s exporimont and collection of data wore found 
by mo and reported then to occur in the winter season 
of 1882-83 on tlio Bari Boab Oanal : — 

Entering canal head for each 100 cusocs. 

Lost in tho main canals ... 20 ,, 

Lost in distributaries ... G „ 

Lost in water-courses ... 21 „ 


l>atnl ahso^tion losses 47 „ 

Out of the remaining 63 cnsecs which reached tho 
field, it was shown that 28 could really Imvo done all 
the work, so that (63—28=) 23 cusocs out of the 
original 100 wore wasted and lost in various ways. 
The efficiency of the canal mncliino was thus then 
only 28 per cent. Since then things have been im- 
proved un some of tho main canals (not on all) and 
If similar experiments were now ciirricd out, wo 
might got an efficiency of about 36 per cent, on the 
best. The improvemonts which ofToctod this hard been 
mainly in tho following directions 

(1) Amalgamation of tho numerous tiny iratcr- 

courscs into a foW larger ones, so as to 
lessen tho total lengths of clianncl open at 
any one time. 

(2) Abandonment of tho old system of distributary 

faHis or alternate closure of outlets, and 
tho enlargement of each rajbaftu so m to sup- 
ply all its outlets at onco for a given time, 
and then bo closed off entirely at tho head. 

Work in this direction has been Oomplctod on the 
Western Jumna Canal; not begun on tho Sirhind 
Canal ; partially done on tho Bnri Donb Canal, and on 
tho newer canals there is probably not so much room 


for improvement. Laving been designed on more re- 
cent lines. 

Tho above reforms, however, must only bo regarded 
os preliminary to the real 

What wo can afford to spend difficulty, i.e., the preven- 
on llaing clumncU. tion of the absorption loss 

in our improved ohnnnols. 
Thoro is hence no question as to tho expediom^-; it is 
moroly a question of cost and means; can wo prevent 
tho loss at a cost whose interest would bo paid by 
the inoreased. .revenue P I tliink.it is probable wo 
could, but (ioronunent would first have to spend 
somothiug on trial and experiment, so as to 'find tho 
cheapest and host methods of lining our channels, 
beginning of couiso with the water-courses. 

To define 'the position, as far ns possible, I give hero 
two tables ronrodneod from a report on American Irri- 
gation recently submitted by me, in which the probable 
average loss by absorption in various channels is 
given as a mileage rate in cusecs lost per mile— see 
table, column (4). These figures are for good firm 
loam (but not sandy) like that on tho Bari Donb Canal, 
Chennb or upper part of tlio Western Jumna Canal ; 
for sandy soil, like tho Sirhind Canal, the loss will' bo 
about 2t times as much. Column (6) is tho annual 
vnluo of tho water lost per milo nt Bs. 900 per cusco 
gross revenue. Column (C) is tho capitalized value 
of this nt 30 years’ purchase, ond did tho supply alwo-y, 
run in tho samo chonnols, this would ho the amount 
we could profitably sponu on lining each mile. A'c- 
tiially, however, this is not so, and in seasons of high 
demand, t.c., when the water is of real value in matur- 
ing tho crops already sown, all tho ohannels arc not 
open at onco, there not being nearly enough supply to 
fill all. Thus^ roughly, in — 

Western Jumna Oanal, b'nly ird of tho channels 
would ho open. 

Sirhind Canal, } of tho channels would bo open. 

Biri Daab Canal, {ths of tho channels would bo open. 

Chenab Canal, Stlis of tho channels would bo open. 

Column (C) must tboreforo bo modified for each canal 
systcui; thus, for tho Western Jumna Canol, instead 
of Its. 6,00:1 for a 2-cu5oc water-course, wo could 
only spend lts.G,OOOT-3=Its.2,ODOpormno, andsooii; 
for tills others, allowing for tho osetra heavy loss on tho 
Sirhind Oanal, 2^ times more. Tho small toil water- 
courses, only occasionally used, nro ontsido tho pre- 
sant iliscusdiin they could I'tobably never ba linrd 
economically. 

Tho Western Jumna Cmud, owing to its largo mile- 
ngo and comparatively low supply, is tho ono on which 
wo could spend least. The broad result way ho stated 
to bo that, if wo can lino our wntcr-courgcs at a cost 
of from Bs. 2,000 to Bs. 8^000 per mile, it would bo 
from a merely financial point of view advisablo and 
justifiablo to do so. 


Punjab Canals. Absorption loss roughly estimated. 
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203 
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7,S00 
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4,500 

Ordinary sited watcr-coutsc. 
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6,870 
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Large watcr-coutsc. 
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Ordinary distributary. 
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Largo do. 
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0-65 
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17,680 

1 6,860 
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7,020 

13,160 

Branch canal, 

‘1,000 

2'S 

66 

0-81 

729 

21,870 
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7,290 

27.840 

8,748 

16,400 

Large branch. 
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Ib Aiaorica so far tho only moans UBod has boon 
ccmontj ploslor or con- 
Possiblo methods of lining' croto, .oituor laid on in a 
chauucls. loyor on tho made up 

section, or more recently 
in' a maohiuo nindo rectangular soction literally oz- 
prossod or forced out from a small mnchiiio, which it- 
self moves on along the prepared alignment. Tho cos^ 
however, is high, being in California for a Toiy small 
water-course for 1 cusco lls. 2,S00, anu for a largo one 
probably about Be. 4,000. Moreover, being thin 
and weak, damage from cattle, oto„ would sOon icsult 
on an unprotected line. The most likely means I 
can think of would bo the use of crude osplmlto oil 
buried, say, 9 inches below bed and side sropos, and 
carried up above surface level, laid on or sprinkled on 
a prepared section, nud then allowed to soak into tho 
soil and thon covered over, inspection of tho so- 
called oil roads in various parts of tlio states with 
rain-wator standing for days only on tiio oiled parts 
seems to promise well. The pormauciicy, cost and 
security from damage can only bo linowii by czpori- 
ment. 

.An nltornativo to the oil might ho found in very 
liijiiid cement and fine sand sprinkled over a layer 
of sand and allowed to soak in, all being covered over 
with soil ns before. 

Tho present methods of distribution ore most crude 
luid out of date — unwor- 
Alctlioils of dhtiibatioii ami thy of a dopnrtmont winch 
aiscssmout nowiii use. considers itself scientific. 

Even with our best oSurts 
tho quantity, wiiich a sbnrehoUlcr or cultivator re- 
ceives, bears liardly nur relation to what ho ought to 
receive ns judged by his field urea or crops grown. 
Usually what linppons is soincwliat ns fallau's. An 
outlet is allotted to a certain tract of land whose 
waterway socli'cm of orifice is roughly in proportion 
to tho total area under coimuund, without any regard 
to the velocity of exit. In a fan* eases attempts have 
been made to allow for this; but since the levels, both 
in tho diatributaty and in the wnter-eourscs, nro coti- 
stivntly linblo to alteration, the rosulls are really but 
little better and uot Worth tho great extra time and 
trouble. This first allotment remains ns it is for many 
years j some of the outlets do two or throe times whnt 
they ought to do, aud some do littlo or nothing, till 
some official with surplus energy in hand takes up the 
quertion. The ahnrcholdors who have been getting 
too mucli at onco raise an outcry, and usually it is 
found impcssiblo to cut them down to the correct nl- 
lowanco, cspoctnlly as tho question of land rovemio 
formerly assessed on tho basis of tho area irrigated lu- 
tcrvoncs. Even when the outlet area can bo at onco 
reduced, tho result is only tentativo, and sovornl rc- 
niodolliiig schemes may possibly, one after the othort 
bo carried out with no ndcqunto resulting oquitnblo 
system. Thus, two outlets side by sido may have alter 
ninny years tinkering Leon so adjusted ns to mvo in 
nonnal times quite proportionately correct discharges; 
n dry season comes round when water murt bo had to 
save tho parched crops. Ono set of sliaroholdors find 
they can comhino to clear out thoir wator-courso and 
do so, tho loi'cls of thoir land pomitting a lowered 
Jovcl at tho channel head nud a greatly increased 
.supply. Tho other sot of men may not combino, or 
their land may ho loo high niid then side by side 
can bo witnessed two ndjnccnt fields, tho ono drying 
up by drought, and Iho other with water running to 
vvnsto all night, tincarrd for and absolutely lost. Wo 
Imvo in fact no knowledge of how much any outlet 
takes wff, or of what hccoinos of it. Tho oxisteiico of 
Ihcso evils is known and acknowledged, nnd iiood not 
have boon horo repeated wore it not to point a possible 
remedy. 

Of courso tlio difficulty hns lain I’li tho want of 
.tnislwortliy means of moa- 
CaUKs of present evil syalom suroraoiit. In Ainorico they 
and remedy. “TO ahead of us in this 

direction, but) tlioir me- 
thods will not help us much. They simply uso free falls 
over raised sills, tho record being kept and roRUInted 
by a Irustwortliy ''wator-mastor ’ selected by tho 
BliaieholdorB tbomselvcs. Horo wo have usually no 
avnilablo fall for such sills, nor Jiavp wo the man wo 
could trust. Wo require antomatjo donees wliioli can- 
not bo tamporod with, and which would onsuro n 
steady supply, under all conditions of lovola, strirtly 
proportional to Iho ivork to ho done. Tho ideal 
system of tho fiiluro will ho somowhat os follows. A 
distrllmtnry regiilntcd at its head by sucli nii nrramjo- 
mont as to keep tho discliargo quite constant at tin) 
figuTO required for tho time being, nnd just Bufficiciit 
to supply at onco all its outlets down to tlio tail. 
As tho demand fluotuated, the bond supply would also 


bo varied by another adjustment of the head gate, 

which would again romain automatically constant till * 

further alteration was required. 

Tho section of tho distributary would bo such at 
each point in its length as just enough to cany suffi- 
cient, at its designed full supply level, for nil its 
outlets below. 

Each outlet would also have an automatic dovico 
giving n constant and known discliargo as regulated by 
tho higher canal oillcials and based on the aroa 'te 
bo sown. Tho cultivators could open and close the 
outlet as they dc.sirod, but could not otherwise vaty 
tho discharge, i.e., they could tnko ns much os they 
rtnild got or ns littlo as they pleased. Eo clearing 
out ol wator-couTsos, or variation in. supply levels 
would vary tlio discharge, nnd tho time open or total 
quantity passed through would ho recorded inside. 

Each distnbutaiy would bo opened alternately, usually 
for 10 days or so, nnd thon closed entirely on a weli- 
constdored system of rotation for tho wholo canal, 
so that in times of high demand at any rate when all 
outlets would be open tho total quantity delivered to 
o.'ich outlet would bo nlniost a kutfivn quantity, oven 
without any sclf-rcgislratioa. 

Such n method ns sketched above would undoubtedly 
replace the present chnotio arrangomoat by a 
aystematio and equitable system, leading to great 
economy in distribution. Tho questjon nt onco asked 
is, naturally, a horo nro tho requisite automatic de- 
vicesf Well, that for tho distributary head is already 
nrailnblc. One has been at work for over 4 years, 
given no trouble at nil with an error never more than 
d: 2 por cent. Other 6 or G were sanctioned nearly 
two yenrs ago and thoir erection hns just been 
completed. 

As regards the outlet dovico, tho matter is not so 
far adi'ancod, but from recent oxperimonts I foci 
ptetty certain that a simple, cheap nnd ofToctivo de- 
sign can be very soon poTfcctcd, giving all and mUTo 
limn hns been above shown to be necessary. This 
is, however, not tlio place to go into details ns regards 
oithor this ono or tho other. 

Onco given some such system tho rood would bo 

Possibility of nsscsamoutby ?S“u!.“"Sra^™8?stem^ 
toinme. nssossmont by volume 

delivered. No ono will nrguo that tho present assess- 
incttt by area matured can last for over. N’ot only 
does it svork with immenso friction nnd trouble to 
both parties (cDpocinlly tho znmindar), but it is very 
costly and tlio amount paid docs not necessarily boar 
any relation to the quantity used. Thus, often enough 
such heavy iloodings may ho _ applied ns to partly 
destroy tho crop, and application is then made and 
often approved for remission of canal roronuo. 

Of courso such a revolution would have to como in 
very gradually in tho courso of years; nnd the methods 
of introduction would hnvo to bo very carefully con- 
sidered. Many diffieultics would ariso only to bo 
eventually surmounted by patience nud tho slow edn- 
ention of tlio zamindars. 

• Of many possible mothods, tho following may bo 
perhaps outlined, merely ins showing possibilitira. 

Each outlet would bo rated nt so much in value in 
rupees por liour running. This rate might bo varied ; 
low in seasons of no domond nnd iiigh in high 
demand aud low supply. 

On each outlet a list of sharoholdors would bo mode 
showing tho shares of dicli nud tho number of hours 
to which each was entitled in tho ton days’ rotation. 

• Normally tho water passed would ho distributed pro- 
portionately to this list and assessed in tho snmo way 
on individuals, the onus of proof for any neeesfary 
alteration tn disfributioa or assessment resfinq uith 
the shareholders. If during any alternating cycle 
of supply nny slmroholdcr Could not or did not obtain 
his sfinTC, ho would have te report so at once, nnd nt 
tiio end of tho ten days tlio matter would ho inquired 
into and tho corroded allotmont by hours entered up 
in tho villngo list, this being thus kept up to dato 
nnd open to tho inspection of all, instead of being 
left tin tho olid of cnoh crop. If a man’s shdro was 
forcibly appropriated by nnotlior, its value would ho 
assc.ssod on tho latter at a piinitivo rnto. If others 
refused I'o giro oridonco, and tho stnto of tho claim- 
ant's field boro out liis Bcatcmoiit, then tho fine woiild 
ho ratcnbly assessed on nil tho others. If by nersiat- 
ent thoft nnr num’s orop was ruinod, tho whole of 
his rales would bo romitlcd nnd ohnrgcd to tho others. 

If in a vory dry season sufficiont water could not bo 
given to fully mature iho crops, remission w’ould Bo 
given, preferably by o. general reduction of tho jato 
per hour or in apecinl oases by individual remissions, 
thus bringing within monsiirablo distanco a solution 
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Wr~ J7. C, ot f&Tit difficult qucstiou hharaba at rocussion ^br 
Eentiedy, crop failures. 

If tlie eharelioldeiB as a whole desired alteration in 

tlio share list^ either for any special rotation or at Ute 
beginning of a crop, they irould Imre to notify it bo- 
forohaud ; and if they desired no supply for n consider- 
able period, th^ would hare to record thosnnio to pre- 
ont> possible disputes. The sillndar or sub-divisional 
officer at each inspection 'would open the locked outlet 
and read the recorded register of discliargo passed, 
comparing the same iritli the patwaris’ books and time 
tbo channel had been open at the head with a known 
discliargo; as an additional check, the patwaris would 
twice daily enter up after inspection whether each 
outlet was open or sliut. In some cases the levels 
might not (unless the water-course was kept constant- 
ly clear) admit of full supply being always civen ; but 
the record would in any caso show tho aetym quantity 
passed through; and the need 'of clearing out tho 
wator-couiso would ho shown automatically hjr mere 
inspection of the outside of tho outlet device. Usually 
tho slioroholdors could close or open the outlet at plea- 
sure unless &p,ccially locked, but rnriati'on of the ad- 
jured discliargo could only bo ciTcctcd by tho zilladnr 
or Buh-diviBional officer and would in fact^but seldom 
be ueocssaty or advisable. At first the unit of assess- 
ment would have to bo on tho individual ; later on, iw 
tho system camo to ho understood, on tho family hold- 
ing; then on tho village TOh-divisions; and, finally, 
when local education permits perhaps on the villngo 
ns n whole. 

A variation on tho above idea might ho somowlwt 
on the plan common in the United States of contract- 


ing to deliver a definite quantity of water to each 
outlet proportionate to the area it ought to irrigate 
each crop, assessment being distributed according to a 
fixed share list on individuals. This may sound at first 
quite distinct from tlio first plan just detailed, but in 
actuality it would work out to much tho same result. 

Many bther plans oeuld bo doubtless suggested, but, 
wbat is wanted in tho meantime is to prepare tho 
means for this very desirable end, i.c..' cpmpleto and 
introduce tho requisite mechanical acviccs at tho 
head of each distributary and at each outlet. 


To recapitulate the points to which attention is 
hero- drawn are very 


Snmmary. 


briefly as follows 


(1) Tlio present method of distribution is extromcly 
inefficient and out of date; a rcniody is possible at 
comparatively speaking small cost and would result 
in increasing the present canal "cfficioiww" (regarded 
as a machine) from 30 or 33% to 40 or 45% and load 
eventually to a system of assessment by TOlumo. 

(2) Tho immense loss by absorption can bo much ro- 
diicod by lining chnnucis at a cost certainly high, but 
probably not disproportionately so to the benefit ac- 
cruing. Experiments on a considerable scale ivould 
first ho required. The ineroaso of efficiency to bo ex- 
pected would be proportional to.tlio capital laid out and 
might evcutujiUy reach a very high figure, up to 50% 
in place of tho existing 30 or 33%. 

An iiiitliorltativo ruling on both points is required; 
without this tho presont system may last for nnothor 
generation. 


1. Q. (The Presidenl.)— Yon bare now been appointed 
Chief Eugincer in l^ngal ?- Yes. 

2. Q. You linvc been lately touring in America ? — Ye», 
I was deputed to study irrlgiition matters there. 1 went 
borne on larlougli and applied for pernils-iiott to visit 
America. 

5, Q. 1 see your paper has reference to saving some ol 
the cnormons loss of water duo to aliaorption and wa«lc in 
tlie various channels; ond to the other moat important 
matter of careful measurements and distribution of water, 
lending by slow degrees to a lower assessment of the quanlity 
used. Was tho lo-a you give on the Bnri Doab Canal 
founded on a great nninher of disdinrgcs P— Yes. 

4. Q. You have a fair degree of certainly about them P— 
Yes, the range of error is vrobahly not more than 10 prr cent. 

6. Q. The Io>s on the main canal is 20 per cent, and on 
the distributary 10 pet cent. P— iJn that particular canal 
ttoe was a largo loss on the main line, because of boulder 
and shingle, whereas tho distributaries wcr,i moitly in good 
soil F — A canal taken from below tbe boulder line sneb os tho 
Lower Gange* Canal and the Agin C.inn1 would not be sub- 
jeci to the same loss P— Not on the main canal. 

6. Q. Have yon cxporirocnled with tho water-courses?— 
Yea. The loss is certainly greatest there and tho remedy 
simplest. 

7. Q. But thoy are not in the hands of GovommentP ^ 
The cultivator would not objeet to our lining them. IVo 
would have to guard against damage by cattle. 

8. Q. Have you ever tried anything in the way of pud- 
dling? — So far as I know it haanoror been tried. It ispoa- 
slble in places where you can get the clay, hot wonld be 
very expensive. Ordinarily tho supply of snifnhio clay 
would be limited. 

9. Q. 'Would yon suggest that this matter bo Byslcntati- 
cally followed and experiments made with ns little delay 
as possible F — Yes, and the erndo oil suggested raiglit bo 
given an early trial. 

10. Q. As to tho second question, tho sale of water by 
volume, yon soy, " wo have already arrived at a system for 
ganging "water oiitcriog the distributaries "P — ^Ycs. Tliero 
are six or seven of my modules working in tho Panjah on 
tho Jhind distributaries. 

1], Q. Hare they given satisfaction P— One has been 
working for four years and has given satisfaction. The 
error is never more than 2 per cent. 

12. Q. Was the tract in Jhind to bo supfilicd with so many 
cubic feet? — ^Yes. 

12a. Q. And until this systom come into vogue they 
were xeidly getting double the amount ; they ought to have 
had P — Yos, fifty per cent, more at any rate. 


13. Q. Did yon see any modules in America likely to ho 
useful to our Indian water-courses P— No, none tliat wonld 
suit us. 

14. Q. (Sir TJiomas Sigham.) — With regard to these 
perceiit.'igcs, ihc list yon worked ont was in 1882-83. 
How w.a5 tho iignre of 20 per cent, in the main cnnalarrived 
Dtp -By actual experiments of the loss on certain lengths' 
of canal of n given width. Some of the figures were based 
on your own obsermlionB. 

15. Q. My obsorvatioJis were made in 18?3. Wo took 
the ilischargd at the head ond at a ceitnin point lower down, 
taking precaution to have every diatrioutnry closed. Was 
that done in 1882?— Yea. 

IG. Q. Does not tho dcpili of water make a difference P— 
Yes but only a sUgfit dtITercnce. 

17. Q. Do you suppose the rate of loss is fairly niiifoim 
in every mile P — ^No, it would vary with diiferent Foils. In 
tho case of distribnlarics I lind a length of channel psnded 
up and observed tho daily fall and absorption in terms of 
the water surface. The loss increased as we went down the 
distributary whne they got water I»ss often. 

18. <2. YonrabmrplionwnsinterniFof the water-serfnee; 
wLit was in tiio lorn per mile on square foot F— It was -Ol to 
015 feet in deptb per lioac over the whole sarfaeo. 

ID. Q. now do tho Aincric.m figures for their lo^s on tbe 
road compare with onr Indian figures? — Ilougbly they esli- 
inntcd that they lose something over 60 prr cent, before the 
water gets to the fields, Tho figures ate rather rough. 

20. Q. You ray, if wo aro to lino channels, we must begin 
with tho wntcr-conrsoF. -lYhy ?— Bcoauso they aro easiest to 
do and the loss there is grentest. 

21. Q. Would it not cost a great dml more per mile to 
lino a tlnjuKand water-rouises carrying two ctiieas than a 
main c.mnl containing 2,000 ousers P—1 cannot say, and no 
one can sny at present. 

22. Q. The great objection to lining water-conrsca is tho 
subsrqnent mainlenanco of which you sly nolhingP — It 
would Lave to bo done, so that they should require no main- 
tenance. 

23. Q. After spending lakhs of mpees on lining water- 
courses yonr difficulties begin ; you have to keep up that 
lining ever after. Who would do lliat ; tho oultivator or 
(ilovcTnnienl ? — Government, 1 expect, but quite possibly 

■ maintonanoe might bo very smaU if a good method waa 
found, 

24. Q, W hot eas in your main lines of distributaries your 
loss can be localised P — One wouM have to find ont whether 
watcr-couTses wore vrortb lining or not. But on tbs main 
lines there arc very few cases where the loss is much greater , 
in one place thon another ; excess lots would ho bard to 
localise. 
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25. Q. There nro certain parts in the ’Western Jumna 
’ Canal irliere there is n great deal of percolation ontsido the 

banhs ; rronld you not saro more by taking a place like that 
in hand than by trying to irork on some hundreds of miles 
of votor-conrseBp — Xes, certainly, but sneli places are 
limited. It vronld in each case be a queetion as to cost and 
' Trater eared. 

26. Q.' With regard to this Jhind dietributary, n certain 
‘supply has been apportioned them. Hoir muehP — 2SS 
cusecB, and they nltrays take the full supply. 

27. Q> They used to get it almost continuonrdyP— Yes, 
and now they get it intermittently. 

' 28. Q. And still only 285 P — Yes. 

SO. Q. Would not that naturally lend to a great decrease 
in the area of irrigation os oppears to bo tlie case P — Yes. 

30. Q. When you hare yonr module at the head of the 
distributaries, yon will.wautto put iu small modules at the 
head of the wator'Conises. Wliat is the disebargiMf n watcr- 
eourso? — Anything from bait a enbio foot np to Gas a 
maximum. 

31. How much irrigation do you get por casco nt Itio 
head of a vrator-coursc P — 300 acres per year, including both 
eropj. 

32. Q. So yon trill want modules for areas varying from 
150 to 1,500 acres P — That could bo managed. 

33. Q. The area to bo served is divided between a great 
many diifercnt proprietors P— Yes. 

81. Q. Different villages P— Seldom. We would not have 
two villages on ono modnlo if no could avoid it, but 
soreritl modales, perhaps, in ono village. 

35. Q. How arc you to keep the peace between the owners 
on one module P — ^We enn use the present shave list of the 
village for distributiug by time and rotation. 

36. Q. Yonr small man on the wator*coaTso may have to 
pay for his share of the water and get nothing like his 
share P— Then he would have to say so at the time ond his 
roveuuc would be assessed ou the other man w^ stole his 
snpjply, 

87. You would have just as much to do to regulate the 
K.diatribution botwoen the various classes os ot present. In 

America where they loll by volnmo what is the unit of 
charge *, I suppose each module has a separate estate P— As 
far os possible : but in some cases it is roughly divided by 
a hoard. Any snoh regulation wo would require would be 
very much loss than nt present. 

88. Q. An American Jnrmer is quite able to look after his 
own interests.nnd he can got expert odvice to prove n ease 
against the canal administration. Here your modulo will be 
giving water to 20 or 30 proprietors who are also totally 
ignorant of all questions of distribution of water and they 
have, no means of bringing it home to the canal administra- 
tion P— The thing would reoord itself ns to quantity given 
and the share list properly enforced would do the rest. 

39. Q. But suppose they dispate your record P — You will 
never eonvincs them yon nro giving them their share. 

40. Q. The American can bo convinced P'-But many of 
the American farmers eron do not know how to measure 
water. Their system is a very rough one, 

41. Q. If you giro an intermittent supply of 2iX) oosccs 
and adjust your mndnlesall along, people can take tlio woter 
or not as they like P — T(s. 

42. Q. They would not take it when they did not want 
itP— Ho. 

43. Q. Oonsequcntly yon moy have nil the water going 
down to tho tail of the distributary, Whnt will become of 
itthenP— You wonld have to shutuC at tho head just ns 


now when a shower of rain falls, i.e., you would have to 
readjnst the module. 

44. Q. Yon say people are in the babit, under the present 
system of charge, of taking so mnch water that they flood 
their crops, and remissions have to be given for flooding. 
Docs that really take pliito P — In some ca^cs, 

do. Q. But yon base jouronso upon thisP — Ho, that is 
Only mentioned. 

40. Q. Wonld a mun take habUonlly more water iban ho 
wants P— No, occniionnlly. 

47. Q, In a season of stress when every one wants water 
(which is the period wo have to eonsidcr on a canal) does not 
eve^ one tty to make it go ns far as it will, the time being 
limited P lYbat is the superior inducement when the 
charge i« by volume P — IVe save nil the tronblo of mcosaro- 
meiit of area. 

48. Q- Bntthe indueemeut to economy P — Each outlet 
would then get its proper share. Now many outlets get 
double what they should, especially in famine lime, when 
one watcr-eonrse mn^ bo cleared of silt and so draw double 
its normal and legitimate supply. 

49. Q. You could inaintain your present system of 

ebarging by area and regulate by ^onr modules the supply 
to the outlet, so that each gets its ahnro P 1 grant that 
adraninge of your module, but wbat I am doubtful about is 
tho advantage or posiibility of obnrging on tho quantity 
supplied, instaid of tho area irrigated P— It would save 
Immense tronblo and friction if over fonnd possible, hut 
tho primary and main objeot of the system is eqanlisotion 
of distribution. * 

60. Q. You will Iiavo todo yourraensarements to seltlo 
disputes between tho rarions owners P — Only in certain oases. 
The civil jpafieari can do it for statistioal purposes. 

61. Q. Which is the most valuable— our statistics, or the 
revenues ?— Ours. 

62. Q. Yonr statistics would lose half their value when 
not founded on tho basis of demiindP'-Not so muoh os tbat. 
They might he 10 per cent. out. 

63. Q. Have you designed a water'conraa modnta P— Yes, 
but it is not complete, 

64. Q. Can it be sot to give any required discharge P— > 
Yes, within limits. 

66. Q To set it would ben new duty for the subordinate 
establishment P —Y cs, it wonld be set once for a whole season 
acoordiog to the area it ought to irrigate with its partioular 
disalmrge. 

50. Q. And it must bo set on the supposition that yon are 
going to ran so many days in the month P — Yes, you conid 
estimate tho average duty. 

67> Q Supposing yonr supnly in the main canal fails P— 
You mnst reduce the enpply ail round. 

68. Q. So thot will not really bo paying by quantity P — 
If one had to give them too little, ono would hove to decrease 
the rate oharged if tbero was not enough to mature the 
crops as is done now by remipsions. 

69. Q. If instead of giving water for 15 you gave it for 
10, would you decrease the rote by 33 por cent. P Wo are 
coming to the weak point of selling by volume- It is that 
usually the value of water varies inversely to the quantity 
civenP— Olio might keep tho rate the sumo or inorease it. 
If it is more vnlnable you would ebarge more per cusee 
so long ns you matured tho crops, these latter being then 
more valnnblo. 

60. Q. And eapposc n man's orops wore not matured after 
all P — You would biive to let him off payineut as at present. 

61. Q. Yon would then want your measuring establish- 
ment just as yon do now P — Yes, but not nearly so mneh 
os at present. 


Supplementary note. 


The following points were not made dear at tho oral 
inquiry : — 

(1) In making ox]^oTimente on lining channels, the 

use of ernde oil should bo igono into, pcssibly it 
might prove nsefnl and need little or no main* 
tenanoe. 

(2) The assessment by volnme was not put forward as 

now possible ;,it cun only bo so in tho rather 
distant future. 

Tho use of automatic devices giving known dbohorges 
wonld at once cqnalise distribution ; whereas at present, 
even when, there ie a water famine, there aro innnmcrablo 


cases whore the supply is far in excess ot real requirements 
ond immense waste goes on steadily. Afterwards — in many 
years probably — tho same devices could ha gradnally made 
use of for assessment by volume, if then fonnd feasible. 

Tho objection that the value of water varies and is in- 
versely os the supply could then bo met by tbe simplo device 
of varying tbe rate charged ; thus^ in wet times an outlet 
might be rated at Rs, 4 per day and in dry times nt Bs. 6 or 
Its. 6 per day. Yolnmetrio assessment is,^ however, not the 
immediate aim of any modules which might bo used, only 
a future possibility, only attainable by the aid of snoh 
devices. 


Jlfr. S. C. 
Kennedy. 
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Memoranda. 

PsoposEii "D'OKSVB district, Mr. Joyner's HydcrakJtd Canals projeot liATlng 


No. L— PBECIltlWlBr i'OTB OB’ TEE 

TVEIB BT Mb. E. F. DaWSOK, 

With reference to the qncstionB osked abont a Enkknr 
rveir, 1 nm still not in a position to say ivhothor it is pmo* 
ticable or not. Inquiries are, hon’svcr, proce^ing, and I 
hope to knoiv more about tlio site before tlio Cointnission 
reach Sukkur next month. 

In tho meantime, mqnirlos sbonld proceed regarding 
possible increase in rerenne, if tho neir is practleablo and is 
over bnilt. Tery approximate figures will sniEca in order 
to enable us and the Irrigation Commission to decide 
whether the scheme is worth proper investigation. That is 
nil that is proposed now. I nm not proposing a weir yet. 
This is merely onr preliminary inquiry to get somo idea 
of the revenue Tensonably to bo ezpeeted and tbo ratnm 
it would yield on the probable costs. 

For tho present, then, let ue ossamo tho weir is praeti- 
eable; that there will bo no practicable engineering dtffieu1> 
ties which cannot be nvercome. I will, in tbo conrse of tho 
next week or so, bare completed an estimate of approximate 
figares of cost. 

Meantime, to form any opinion of the retnm the projeot 
should give, it would help if tho rerenne were conddered. 
Messrs, fiien and Tapper should bo able to assist. The 
Commissioner's knowledge of the conntty is, I nnderstand, 
also considarahle. 

The work under consideration is a low weir of solid 
masonry on whioh to constnict falling gates. TVith gates 
np wo would hove the wator in the river at Sukkur always 
standing at or above 12*5 ft. on tho Bukkiir gange. In 
the flood season, the gutes— a part of them — would bo 
dropped, and wo would always mufutain. the river at the 
present average height of Bnkknr or above it— something 
over 13 ft. on Bukkur,— and maximum floods might rise 
to 21 or even 22 ft. Bnkkor as compared with tbo present 
maximum of 18 ft. Of coarse butidei etc., will be raised 
to stand this increased flood height. The danger thfs 
might expose ns to will be considered hereafter, but please 
ne^ect it for the present. Wo are aesnsung the scheme 
ae praoticable just now. 

Here, then, are the conditions for the purpose of revenue 
estimate. 


A l2-ft. weir at Bukkur 
the Sind Wab 


will have effect os follows on 


been condemned partly beonnse tho water was carried for 
a great dtstiinee at a considerable depth below the sntfaec 
of the ground. 

2. ^th a weir at Snkknr, the Ghar and Snkknr Canals 
(with' n new feeder to 'the former from nbore tho weir) 
would bo converted into perennial oan.al9, and be rendered 
capable uf annually irrigating a combined area of kharif 
and rail at least equal to, if not considerabiy greater than, 
the sum of tbe greatest kbarif uni rabi areas over yet irri* 
gated. The Sind Wah, being nearly 30 miles np river, 
would be only slightly improved, bnt there is no doubt 
that it woulfl be improved to tho extent of having n better 
early snpply and also a somewhat better late supply' than 
nt present. 

3. Tbo present supply to the Jammn and Eastern Nnra 
systems is taken eif from the tiver above Eukkor throngh 
tho Nora Snpply Glinnnel and is ample for requirements, 
except, perhnpa, in a low river. It was deopeued in 1892 
and IS supposed to he sufficient, bnt from the fact that 
hhart/oropson tbo Jamiao are now being irrigated by 
rotation in this tbe second year of cultivation under the 
Jamrao, it may not unreasonably be conolnded that a limit 
to extensions on tbo Jemrno and Eastern Norn ejstems 
will soon be reached. The Jamrao ie, howovor, already 
irrigating nearly tbe full duty of tho water it can carry, 
so that there is no fear that tho present snpply channel is 
not capable of fulfilling its intentions : bnt if fiends can 
bo ent off from the Eastern Nara Ynlloy, there is room for ' 
considerable extension of ciiltiration there, ond, were a 
weir coDstrneted nt Snkknr, tbe whole of this urea and 
that nnder tho Jamrao would bo rendered independent of 
fiaetuatlona in tho height of tho tiver supply. 

4. The inoroaso in revanno theso improvoments will 
yield is a question fur carefni inquiry. It may possibly bo 
runghly estimated by tbe rovenne oflioials withont mnoh 
difficulty for tho right bank of the river, and the Com* 
missioner in Sind will, perhaps, be able to answer tbe 
question before the Irrigation Commission visit Snkknr, 
but it may safely be said that it will nmonnt to lakhs of 
rupees on tbo Sind, Sukkur and Ghar Canals alone t and, 
oven neglecting the left bank improvements altogether, it 
appears at first sight, at any rate, that' a project for the 
weir is worth investigating farther. 

5. I take question 10 next. 


When now, on about 10th May, we get a foot of water 
on the sill of the canal, tho weir will raise the level to T66. 
(Trivial.) 

On let Jane, in average years, wo hare 3'oOft.on the 
Sind Wah gauge. With the weir, it will bo increased to 
4'90— say, 6 ft. (Important iiiocease.) 

On 28th June wo have now 6-£t. With weir this will 
be increased to 8>ft. (Important iuoreaso.) 

The weir will render ns praotieally independent of 
changes in the month of the Bind Wah. It wifi not, how- 
ever, increaee tbe supply in July and August j the pre- 
sent supplj would bo mnintoined then. Littio more can be 
said than this. 

The early supply would be assured, and supply in July 
and August remain practicaBy unaltered. 

The weir will convert tbe Sukkur Canal into a peren- 
nial canal, and have an excellent snpply throughout tbe 
whole year. 

A new head from above tbe weir to the Gliot'will convert 
the Ghar into a perennial canal. It might take a line some- 
what as shown on tbo accompanying traring, and would not 
only give water to a largo tioot which has sullciod of late 
years, but would render the Gbar praotioally iadependeat of 
changes in tbe river at the month of tho Ghar, and ahonld 
Boffice for an area much in excess of any area ever yetcnlti- 
vnted. 

No. IL' — Note bt Mb. Dawsoe ok tee beobosed 
_ WErn AT BuKKirS. 

Threo ^ucstioQSf Nosi IQ, 11 12^ h&YO been nskod 

concerning a weir afcUnkknr. I take No. 11 first. 

11'"^" "What canals toould he benejited by the construe^ 
tian of sveh a weir, and to what extent V 

The Ghar, Snkknr, and Sind Cauels on the right hank 
and the whole Jamrao and Eastern Nora systems on the left 
bank would bo benefited. With a weir at Snkknr, it will 
probably also bo advisable to re-considor a pttnect for a 
better supply to the Khurpnr State and the Hyderabad 


10, — " 3as the necessity for a wsir at Bukiwr as pro^ 
posed by Sir Mean James been felt f' 

The Ghar and Snkknr C.tnnK two of our most impor- 
tant levenno-yiriders in Sind, linve for years sliown great 
fluctuations in inigated areas couBeqnent on variation of 
heights of water in the river at uiforent seasons of the 
year and the Ghar has suffered abo, partiouhirly of Into 
years, from changes in tho dland snpply where it takes oT 
from the tivcr.Q^lndeed, complaints nave been so loud and 
real, especially regards' the higher areas near the month 
of tbe uanal, tU the Iiri^tion Department ' contemplate 
undertaking a sn|Toy with tbe object of completely re- 
modelliug the canal. Though, however, large additional 
areas may be hroo.ght under cultivation by a remodelled 
canal, it is rather improb >blo that the higher lands near 
the month of the Ghar will receive benefit from such a 
Eobome so long ns a month is taken direct fiom tbe river 
anywhere below Snkknr, Even a inontli from above Snk- 
knr would not appreciably improve tho present eunditions, 
as the natural levels do not permit of it, unless a weir 
ho GOnstmotod to raise the supply level at the head, and 
the only way in whioh the higher lands of the Gliar oan be 
made iodepondont of the obangea at the month and of 
unfavoarable falls in heights of tbe river is by tbo eon- 
stmetion of snidi a weir. 

0. In so far, then, ns improvement in tbe supply bas 
been known to be desirable on both tbo Snkknr and 
Gbar Canals, the -necessity for a weir at Bnkknr seems to 
have been recognised for years. Indeed, so long ago as 
18S5, Lieutenant Fife, E.E., proposed taking olf anew 
head fiom above Sukkur for the Ghar Canal, bnt it would 
appear that tbe over-worhod Engineers in Sind have never 
bad time to sparo for the investigation of a prujcrii for a 
weir : and the site bas, I beliore, generally been supposed 
to be oxtiemely unsuitable and difficult, if not impossible, 
for that object. I have more than once been informed 
that there was a bole in tbe river-bed of tbe Bohri gorge 
which bos never been bottomed by soundings. This brings 
me to question No. 12. 
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1.12,— " Have ani/ invettigatiant Icentnadaio t^ow 
thapraetieability <^gueh a neir f" 

8. Lnst EDason, Mr. Gorlott, Exocativo Englncor. 
InduE Rivor Districti nnd 1 sonridcd tlio Bobri side olmnncl 
‘ frotn A lannohi And seemed to find bottom nil the troy 
through it, tlio deepest sounding recorded being 68 feet, 
and A fesr soundings taken across the obnnncl nboro the 

n opparontly gnvr rook bottom nt depths in most places 
lan SO feet nnd in many places only n fotv feet below 
]ow«wntcr lord. Pnrthcr inrestigntion could not bo made 
before the inundation season, nnd it vrns postponed until this 
cold weather. I Itaro now bnd a hurried cross eoetion taken 
on a lino between the beads of tlio Sukknr Canal and Norn 
Supply Channel and attach herewith plan and ecftion, 
sheet No. 1, showing roanlts. Tbero has been no time for 
reliable bnrings to be made, and the bottom rock hns been 
found merely by sounding and by probing with nn iron 
shod bamboo nnd with a long iron bar nndcr diifioult cnn> 
ditions, with the river 0 feet on the gangs, so tlio depths 
shown may ho somewhat inaoonrnte ; but thoro seems no 
doubt that rook can bo found on this line nt approximate 
dcptliB given on the cross section, which nre soundings 
below a stneo of 6 foot on the Bokkiir gnip’. There is un- 
certainly about parts of tho section diown dotted. 

t). Mnch moTo favourable conditions may exist — tlic 
deep hole shown on the section may die out a few hnndred 
feet up'ilrenm j but witliont a complete survey of the bed 
of the river for some hundreds of feet up and down stream, 
Ihcro can be no certainly of this, and 1 Ihcreforo propose 
nt this stage of tho inquiry to assume that tho section is 
AS plotted. 

10. Starting from the Snkkur side, wo 6nd rook nt 
depths of from 1 to BJ feet below tho zero of the Bukknr 
gauge fora distnurnof 2,4.00 feet; from feet at 2,400 
it drops lo> about SG feet at ebninngo 2,600: and from 
8,100 it rises to 9 feet at 8, SCO ; and onwards it gradually 
rises until tlio Bnidkiir zero is met nt ebainnge 4,GOO. IVith 
the exception of tbo deep^ portion between 2,400 and 9,300, 
there would ho no ecrious difiieulty in pulling in tho 
fonndnticns for n weir, nlthongh parts of it might Iiavo to 
be done under compressed air in suitable enissuns. But 
• whether the 900 feet length in deeper water could also be 
fsitisfaetoiily dealt with is n question for more serious consi- 
deration. 

11- Before disensslng Ibis point, however, I propose to 
briefly roviow tbo whole project. There nro oifliculiics 
attending it wbioh aro inter-dependent with the woir design, 

12. For tbo present, let us nssurao Hint foondatione ran 
belaid on this site, and that wo can conelriict on them o 
solid weir up to 3 feet on tho Bnkknr page. Above this, 
wo will provide a woir or dam fitted with Bailable openings 
(reguLilcd by gatos) for the passage of floods. 

13. Tlio colonlalions to find tho rifcct of tbo woir on low 
and high river svater levels Involve fixing data regording 
lieightat whieb ceiliin dlsehnrgcs oeenr, their seetional 
areas, velocities, cto., nil of which nro given in IhoatLachcd 
"CalcnlntionB." All of tho important dntn Iiavo been 
obtained from rcsnlta of dLsohnrgrs incnsnrrd in tbo last 
two years and from gauge heights of whicli wo have n 
record for over 40 years to refer to. Tho lowest disoborgo 
for calcnlalion pnrpo^cs has been token at 60,000 cubic feci 
per second and the iiigbcst at 800,000 enbio feet per second. 
The latter is supposed to occur without nweirnt 18 feet 
on tho Bultkur gauge — a lieighl which bus never been 
realised ; nnd altlioiigb the discharge nt snob n height might 
qoito possibly oxcoed oven 60,000, it will not seriously 
alTect tho design, the /leig/il nt which the mnximiira flood 
is fixed being the importnnt fciilnro for that purpose. 

14. Tho calcnlations show, with weir solid to height of 
8 feet on tho Bnkknr gouge nnd with movenhio golee of 0 
feet height above thin for width of 4,400 feet, that tho 
following will bo attained : — 

Immediately nhovo the woir tho low.watcr level will 
bo pormnnontly raised to 12'C feat on tho 
Bnkknr gouge. It will grndnnlly rise as the 
discharge increases on tho river, and can he 
mnintaiticd by regulation of tho gales at a 
height of 18 feet on Bnkknr at nil times when 
tho civet’e disolmrgo cioceds 200,000 onhic 
foot per sGoond, (In prnoUee, it wonid not prob- 
nhly bo ncoessary to maintain this holglil; 
the gates will bo lowered to maintain tho water 
level only nt height required by canal bend- 
works.) Tho mnximum flood disclinrgo with 
gates open would pass over or through tho woir 


nt a height np-stroam of tho woir of 20'26 feet 
and down-stream at a height of 18 foet on tho 
"““knr gauge, 1 . 0 ., tho oonstrnotion of tbo weir 
Will cause a rise in the maximum flood level at 
tho woir site of 2'26 foot. (Of couwsc, if gates 
can bepevided at a lower level than referred 
to, this flood level will bo lowered. However, 
the eetimntes for protective ombankmente, oto.,' 
aro at present framed, to bo on the safe eide, 
on ^ this assumption.) M the Sind Canal, 
which IS about SO miles np-stroam in low river 
and 25 or_ under in high water, tho offoot of 
tho weir will be as follows 

IVbcto now wo gel one foot above sill on 10th 
May, wo would have, with gatos closed on 
the Bnkknr weir, 1*66 on tho Sind Canal. 
On 1st June, with an average river, we 
now linve 3'6 on tho Bind Canel and with 
tbo Weir wo would have 4*90. 

On 29th Juno wo have 6 feet on tho Sind 
Canal, and -with the weir wo would get 8 
feet. Thereafter, gates wonid probably bo 
opened, and levels in July nnd Angnst 
wonid bo much tbo some, but slightly 
higher than- at present. The weir would 
have practically no effect on 'tbo Bagarl or 
any canal north of tho Bind : hut it would 
givo a permnnont full snpply for tho 
Sukknr, and, with a new head or feeder 
from above it for tho Ghat, wonid convert 
tho latter ns well ne tho former into peren- 
nial canals. 

^ 16. Aitar.licd sheet No. 2 shows tho hydrographs of tbo 
river after eonstruotion of tbo weir at Snkkur, and tlie 
Sind Canal, as compared with avemgcs of tho last ten 
years. 

16. Slicct No.^ 3 is a general map of tho conntty, show- 
ing weir site, lines of proteotivo embankment iip-strcam, 
mid nllcmntive lines for ferden of tlio Olinr OannI. Tho 
latter hove been shown without any proparotory survey of 
the country, nnd arc, of course, only approximate ; but 
tlioy serve as tbo basis of an approximate estimate of cost. 

, 17. Tho first dimculty that arises is to soleot n snitnblo 
head for the ^Qhar feeder. It most, if possible, bp placed 
near the woir to sepiiTo its permanency; and with this 
object it will be ndvisablo to provide nndcr-slutecj on the 
Snkkur side of the weir itseff. Tbero will probably bo 
eomo difliculty in this, nnd it may hnvo to be oombinod 
with n new bend for tho Snkkur Canal, but no dcfliiito 
opinion can be expressed on this point nntil proper surreys 
have been mode and designs considered. Plan shcot 
No. d is the only information nt present availnblo which 
gives useful information on this point. It is probable 
that A suilablo regulator in rock enn bo designed. If not, 
it will be ncceBS.aTy to considor tho nltornotive of placing 
the regulator in tho band line to tho westword, Irnt this 
would probably noeossitnto permanently maintaining a 
suitablo dredger to keep open its feeder channel from the 
river. 

Is. This nltpmativc wonid, however, bnvo tbo very 
seriouB objection that tbo In-dronglit of siicli o 'largo 
yolnmo ns this canal wonid carry, namely, 6 to 7 thousand 
enbio feet per second, might eprionsly endongor tbo safety of 
tho band itself, nnd also (end to cneourngo tbo admittedly 
possible ealastropho of tho rivor out-flanking Sukknr. Such 
a disastor is not nt nil likely to oocor under existing oon> 
ditions, with river bed levels nt Snkkur well below the 
snrroanding country ; hnf, with tho nUered conditions of a 
weir blooking the lower levels of tho disehnrgo seotion of 
tho main channel, It is not nt nil difficult to conceive oir- 
oBmstaneos which wonid render the turning of tho river not 
only qnito poesiblo but probable. For instance, t boliovo, 
while there should bo no diillcnlty in constructing snitablo 
river embankments -np-strenm of tbo woir to withstand any 
ehanco of being breoehed merely by water pressuro that, 
if tho river happened to take a dooldcd trend towards tho 
right bank, tbo correotion of this tendency with raised bed 
level nt tlio weir site might involve nn expenditure of onor- 
mons snms in the innintonanco of anitnhlo training nnd 
protcctivo works, whioh, if nnsncoessful in tho oarly stage, 
would threaten disastor to tho whole evbomo. 

10. 1 might diloto nt considerable length on tho possible 
dangers tho river might Ihronton with altcr^ conditions of 
bed such ns hnvo boeti considered np to this point ; bnt it 
will bo enflioiont to state that, with tbo small amount of 
constdcintion I hnvo been nblo to givo tbo sohemo npto 
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JS. F- tbo^TKonti 1 would not be prepared to recommend tbe 
J JaKto n^ eonotmctlon of a solid weir up to tbo lerel of S feet on 
Bilker. This heiRht has been obosen for the pnrpose of 
prcIimioarT onlcolotions ol flood levels, etCii merely Derause 
ot £nt rigut it seemed suitable for that purpose. 

20. The obrlons conolnsion is nnder-slniees in tbe weir 
nnst be provided in order to prorent interfercooe with 
existing conditions of flood and water levels os little ns 
possible. Whetber enitablo sluices can be bnilt at the 
depths necessary to Bconre ibis object is not so easily 
answered. It is a most interesting sabjeetfor considccn- 
tion and dieenssion, but for tbo present X propose to {pro- 
ceed with my general rcrienr, assuming for the time being 
that tbe engineering difEonlties are surmonnt&ble. 

21. Fstimafe . — The project will inclade tbe follow 
ing:— 

(1) A weir or dam across tbe river vo designed with 
under-iduices as to interfere with Ibe height of 
flood discharges os little as possibki and also 
provided with under-sluieca on both tbe 
Sukbur and Bobri sides of tbe river to eeoare 
a SCOOT in front of tbo beads of tbe Ghni and 
Sakkur Canale on the Snkkac aide and tbe 
bead of tbe Nara Supply Channel on tbe Bobri 
* aide. 

\ (2) A lock on tbo Bobri side of tbe river for tbe 

passage of boats and steamers. 

(3j Protective embankments on each side of tbe river 
up*stream of the weir, anitabie cross-section to 
s.i£ely withstand continued water pressare dne 
to tbe maximum flood. The section obosen is 
ns follows i— Top bank of 10 foot ; top width nt 
6 feet above flood level •, water end ontside 
elopcB 4 nnd S to 1, respectively, with an 
extra berm of 20 feet width nt level of 2 feet 
below top water level added to the outside of 
tbo seotion. 


(4) Head regnlatora for tbe Snkknr and Ghnr Canals. 

(5) Feeder for the GbwCanai, capable of carrying a 

snpply of 7,000 onbio foot per second. 

22. The ciosB-scelion for tbe weir has 16 feet width at 
3 feet above tbe zero of tbe Bnkknr gangowitb down* 
stream batter of 1 in 4 for a depth of 20 feet, and below 
that an increased batter of 1 tn 3, which gives n width of 
25’26 feet at 30 feet below the Bnkknr zero. Allowing 2 
feet for fonndations, the whole quantity of masonry taken 
solid np to 3 feet on tbe Bnkknr gauge amounts to 
1,123,776 onbio feet. The openings for undcr-slnices will 
save at least half of tbe quantity .above the foundations, 
but, to provide for a bettor class of facings, qnoies, etc., ot 
openings, one-tbird only is deducted. The total quantity 
up to 3 feet on Gie BuUtar gange will then be 821,200 
cnbiofeet, wbiobisestimatodatarate ofBs. 160 per 100 
onbio feet. Excavation for foundations is also taken at ibis 
rate. Both rates are practically double those at which tbe 
same ola<ses of work could bo done above water, and sbonid 
be ample in any dronmstances, even under compressed air. 
The flsnk wall is reporately estimated. Above 3 feet, for 
estimating pnrposes, the weir wall is taken solid as was 
done below that level to simplify this approximate estimate. 
Ba. 4,00,000 are allowed for under-slnices. Lump sums 
are provided for tbo lock and regulator. Tbe Gbar feeder 
is taken ns a canal, 220 feet in width, carrying 11'75 feet 
of water for its whole irngth, half the length being taken 
7 feet in embankment and tbe other half length altogether 
in outting. 

23. The estimato works out as follows 



Bs. 

Breliminary expensre, survey, eto. . 
Ziand compensation . , 

AVeir 

Xiock 

Froteetive embankment 

Begnlator. Sukkur and Ghar . . 

Feeder for the Gbat Canal , , 

60.000 

340,232 

28,88,970 

6.25.000 
11,42,676 

5.25.000 
18,23,531 

Total works 

72,95,359 

Establisbmsnt at 21^ per cent, . 

Tools and plant ^at 2 per cent. . 

tieave and pension allowances at 14 
per oent.on establisbment . 

Interest during construction . , 

16,68,602 

1.45,907 

2,19,590 

7,62,600 

Grand Total, all charges 

69,81,868 


Or, say — 

Bs. 

Works • , . • 

. 73.00,000 

Other oliargcs . . 

. 26,82,000 

Qkakd Total 

. 99,8i000 

Say . • , « 

. 1,00,00,000 


24. Seventie return.— Tir, Tnpper, Acting Collector of 
Laikano, bos written a note on tlie expected additional 
area which will be cuUirated. if the Gbar i.s convert^ into 
a perennial canal with feeder from above tbe weir site. 
Ho estimates tite addilioual revenne expected as follows 

Bs. 

On Snkknr eanal>- 

BatodoTo Taluka , . . . , 20,000 

On Qbnr Canal— 

Enmbnr Taluka from Bs. 60,000 to 
Bs. 70,000, say . • • . 60,000 

Nasirabacl Talnka from Bs. 30,000 to 
Bs. 40.000, say .... 35,000 
Larkana Talnka . . . ' . 20,000 - 

Southern part of Batodero Talnka . 16,000 


Total . 1,60.000 


25. He, linwever, admits that be may have under-estimat* 
ed the figures. I think that tliia is probably the onse, 
especially when one examines tbo vnriation in the revenue 
realised on the Snkknr and Gbar Canals for the past ten 
years. The fignres have been as follows : — 


Canal, 

Average 
to-iliscd ' 
for 10 years. 

■ 

blaxiinom 

roali* 

sations. 

Minimnm 

loxli* 

sations. 

Snkknr Canal . . 

^45,389 

3,45,422 

2,03,062 

Ghar Canal . . 

7A196 

e,42,0S7 : 

3,75,874 

Total . 

9.674S2 

i 

11,87,509 

5,70,636 


XKe difference between maximum realisations and averages 
shonld, I am of opinion, be taken ns dna to this project, 
beoBBse by oonstmotion of the weir both carnls will be 
rendered perennal and independent of the river, and tbe 
fignra which represents this should bo added to .Ur. Tapper’s 
estimato. which relates only to lands not at present brought 
under cultivation, 

20. The figures of revenne due to tbe work would then 
be as follow ; — 

Bs. . 

On existiog areas . • . • 2,16,900 

Un new areas . . • . . 1,60,000 


Totnl . 3,69,600 


27. Tbe Sind Canel would also receive benefit, though 
perhaps small; so also would the Bnkan, Ban!, Eenro, and 
Janib on the Bobri side, nil within a distance of ten miles 
above the weir, Unfortnuately, 1 know nothing nf these 
canals, which seem to be merely amall canals taking off 
tbrongb slnires in tbe hand line, but owing to the large 
increase in higher supply which sbonid be availablo at 
their beads, it is probable that, taken together, they mny 
be safely calculated to yield an additional revenue of at 
least half a lakb of rupees. The Sind Wah and other 
bund sinices on the right bank may also be credited witb 
another half a lakh of rupees, and adding these fignres to 
the prerious expected realisation from the Sukkur and Gbar 
brings tbe total to 4,69,900. 

23. It is eqeivnlent to a return of G*40 per cent, on 
works nnd 4'70 per cent, on works nnd all other charges, 
inoluding interest ; and, os this revenue return takes no 
account of possible advantages and proportional revenue 
which Would result on tbe Jamrao and Eastern Bara 
systems ; it would appear that the project is worth fully 
iavestigatiog, if the Engineers oonsidcr it praotioabje to 
nmstmet a weir at a cost anything near that at which it 
has been approximately estimoted. 

29. This points to tbe advisability of first getting a 
reliable survey of the bottom of the river, bnt thero is no 
time for this before the Irrigation Commission meet at 
Snkknr, and it wonid help greatly in the solution of qnes- 
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tlons likely to arise if, while there, the Special Comniission 
would disoDss the pmeticobility of constructing the weir or 
■ datn, nsBuming that the oioss>eeotion ia even more anfoTOnr* 
able than is shown on the section submitted. 

’30. Statements showing results of irrigation on the 
SabkuT, Ghnr, end Sind Canals ore attached for roforence.^ 

' Ho. III.— hir. J, L. Eieu, I.C.S., Collector of Shikarpur. 

Khan Enhadnr Fir Bnluh, the Dopnij Collector of Bohri, 
to whom I showed the papers, estimates the inorenso of rerc* 
Tine in Bobrl at half a lakh. Ho knows the country bettor 
. than 1 do, hut 1 om inelincd to think his cstinintc rather 
' too liberal. The only canals affected on that side (apait, of 
conrso, from tl>o Nam supply channel) are the Janib Walt 
and Korat. They are emiill canals, and nothing much 
is to be expected from them, while I doubt whetTicr any 
important system of ennnis is possible. The cost wonld m 
prohibitive, and there is not much unbroken ground. 

The floods in the Qaho wonld certainly be made more 
certain niid of greater volume, and there would bo a good 
deal of rali. Out it is very diflicnlt to give estimates. 
IVhat wonld really happen is that there wonld ho more 
good years in Bohri than hitherto. 

As regards tiie Siikkur Division, lattach Mr. SlncNnun’s 
letter. Perhaps, he rather undet-estimutes, or 'rather, I 
sliould toy, is wrong in making no estimate at all. I doubt, 
however, whether even with a good supply in the Sind 
Canal, the rstcnslre lands near tlio Jehan IV ah in Northern 
Nattsbahro coold be irrigated from that canal. 

The fact is that the principal reanlt of a weir will bo to 
give an early rise, a steady river, and a late fall. Now, 
when the crops fail, GoTcinment only hears an inGnitcsimal 
proportion of the general loss ; eo when crops are flourishing 
tho gain to Government (in rupees) is imperceptible nlmoet 
compared to the general gain. Ullimatoiy, no doubt, there 
will be actual peonniary gain in the shape of higher rales 
of aasessinent ; hnt at tho beginning, when tbora are no 
largo tracts of virgin soil to he bronght under onltivation, 
an immediate return cannot be counted on. 

No. 17. — Mr. V. 0. SlaoMnuK, I.O.S., Assistant 
Collector. 

I do not think DTr. Cawson’s sohemo is meant to benefit 
this division much, and I do not sopposo It would do so. 
There is a good oristing supply on all tho tfarco cannls-Suk- 
kor, Sind, Begari s and the main effect of Mr, Dawson’s 
soheme would bo, perhaps, the lomovnl of tho restviolion on 
tho first of these. There is lend, as Mr, Giles said, in the 
. Drabhan'Miideji region, also about Bnk ; but there is no 
extended area nnoulcivated, and none over which tliere is an 
notual lack of water, with the exception of the etrip it was 
projxised to irrigate by tho now Shikarpur Canal and''the 
northern piecee of tho Naushahro Taluha to tho west, which 
are on tho tail of long harias from the Bcgari. Tho Sukkur 
Canal wonld, no doubt, benefit from having a really pcrmii* 
nent rahi supply, bnt I cannot put the benefit in figures. 

On tho whole, 1 should say that, while this division 
would profit, the profits would be small compared to that 
cloBwhero, and would conrist principally of advantagos it is 
difficult to express arithmetically, e.y., thoono that would 
accrue from raising tho height of 'water at the beginning 
and end of the inundation, and thus making tho supply 
uniform. 

One is forbidden to discuss the practicability of the 
scheme. But I would like to point out that the distriot 
between Mr. Dawson’s “proposed line of bands ’’and the 
Snkkar-Begori is a very good piece of country — well 2 )opu* 
lated, well cultivated. What is Mr. Dawson going to do 
with it F If ha is going to flood it, ho should be told to 
stop at onoo. Bnt I suppose he does not mean to flood it. 
Why a separate supply ohiiniiel P It was long ago suggested 
to enlarge tho Sukkur Canal and food the Gbar from it. 

No. V.— Mr. H. G. Pauibeb, Chief Engineer, Indus 
Right Bank Division. 

A.— SiHS Caital — 

Acres. 

Cnltivablo area commanded . . 169,000 

Maximum irrigation estimated by tho 
Executive Engineer . . . ' 94,000 


Area remaining .... 76,000 


* Not printed. 


The estimated “ maximnm irrigation *’ is about 66 per 
cent, of tho onltivablo commaha, whioh agrees fairly with 
the combined Sukkni and Ghar Canals' figures, for whioh 
see B of this Note. 

Given a higher snmly in the Sind Canal, tho Exeeutivo 
Engineer estimates that ono-fourth of tho “ remaining snia 
of 76,000 acres will be irrigated, or, say, 18,800 acres, 
which at Rs. 3 per acre will give a gross annual rovenue of 
Rs. 66,400. 

B.— SoEgnB Ann Ghab Cakals— Acres. 

Existing cultivable area commanded 
by the two canals . * . . 656,000 

Of whioh avernue irrigation of lost 10 
years (up to lBOO-01) . . . =320,000 

Actnol avemgo iirigation ei^nals 68 per 
cent, of cultivable command. 

Maximum area irrigated in 1894-96 

was 390,000 

Equal to 70 per cent, of tho command. 

Tho above “ cultivable area commanded *' includes tho 
Shnhdadpnr and tho northern portion of tho Ratodcro 
Talnkas, whioh are watered by tho Sukkur and Gbar 
Canals with great diOicnlty and at tho expense of heavy 
silting crery year. Tho oontonr snrvey has oonolusively 
shown that this particular part of tho country must he 
taken over by tho rc-modollod Bcgari Canal, which can 
easily and naturally deliver ample supplies, the Bogari water 
being at a higher I'ovcl tlian either that of the Sukkur or 
the Ghar. 

Acres. 

Cultivable area commanded . * 656,000 

Deduct — 

Cnltivablo area which will be trans- 
ferred to the re-modelled Began 
Canal 135,00[> 


Net cultivable area remaining a 420,000 
Add- 

Cnltivablo area available in Gaihi Dero 

Jagir 81,000 

Do. do. Mirzapnr 18,000 


Total oiiltivnhie area to he commanded 
by tho two canals • . . 619,000 


Of the 420,000 norcs romnining within the Ghar and 
Sukkur systoms, 63 per coni, seems to bo actually irrigated. 
Thi^ if correot, is a very high porcentngo indeed, and there 
seems to he no possibility, tuerefore, of extending irrigation 
'within the limits of tho present command. 

There arc, however, 100,000 acres of jagir land whioh 
could bo brought under command of the (extended) cani^. 
Calculating on tho high proportion of 60 per oent,, there 
would be6O,O0D acres of now irrigation, yielding, say, 
Rs. 60,000 gloss .annual revenue to Government in the 
shape of Hakabo. 

But it must bo remembered that the Ghar Canal when 
re-modellcd, after relief of its impossible duties in Sfaahdad- 
pur and the north, will bo quite oapablo of watering the 
jagir eomkry on the west during the bharjf season, 
uunssistod by any now Feeder Canal from the lake caused 
by tho Bukimr Weir. 

The proposed Feeder Canal wonld certainly raise the 
ra6i level of tho Ghar to eomething like the present kkarif 
level, and would therefore secure the extension of rabi 
onltivation. But the existing irrigation is already 68 per 
cent, of the whole cnltivablo command, and it is difiioult to 
see how extension of irrigation can bo brought about. The 
only result of inoroased rabi supplies would praotieably bo 
the snbstitation of rabi for some of tho present bharif 
cultivation, and it is doubtful, in tho first place, whether 
each snbstitation will bs effected by the people to any con- 
siderable extent, end, in the second plaoe, whether snoh 
snbstitntion wonld seouro any increased revenue. 

In his Note, tho Collector of Larkana estimates the 
annual increase of revenue due to improved supplies bronght 
down by the proposed Feeder Canal from the Bukknr weir 
08 under : — 

From To 

Rs. Rs. 

(i) Ratodero Talukn, north 16,000 20,000 


(ii) Kambar and Nasirabad, 

60,000 

70,000 

north 



(iii) Larkana, north 

18,000 

20,000 

(iv) Ratodero Taluk a, south 

16,000 

16,000 

Total ■ 

83B00 

Ij05/)G3 


e2 


•Sir. JB. F. 
• Dawson. 
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■The north Satoiero lignres hare been excluded from the 
total, aa that land wfl be token OTor by the te-modolltd 
Begnri Canal. 

The estimate seema a contions one, and agrees with my 
general tiew of the prohnliflitiee. 

c.— EETEHrB DUE TO BUKETO nrEiK— Eg. 
At—Sini Canol . « . • 66,400 

B.—Sttltl!cttrland Ohar CanaU— 

The Collector esti- 
mates idiont . • • . 1,00,000 

The Gaibi Dero and hfipzapnr jagirs 
will bring in Es. 60,000, bnt the re- 
iDodolIcd Gbor wonld water this 
area without aesistaneo ... 60,0W 

Total grbtt rerenne, 8ay_ . 2,00,000 


Against this mnet, in fairness, be set the loss of revenno 
from the land thrown oot of ouUiration on both banlts of 
the river by the mising of the cold-weather river level by 
the proposed weir. It is Irne that snoh loss of revenno 
will be allowed for in the weir projeot as an indirect obargo 
under *' Capitalisation,” bnt none the less the revenue will 
be lost to Sind, and most be fairly reckoned as a set-off 
against the increased revenne from the Sind, Snkknr, and 
Ghar Canals systems. What such loss is likely to be, there 
are at this stage no figures to show. 

No. VI.— Mr. J. H. E. Toffeb, Collector of larkana. 

2. The scheme wonld affect 4 tainkas in the Larkana 
Collectorate — llatodeio, lumbar, Larkana, and the northern 
portion of Nasirahod. 

3. Improved supply in the Sukkur Canal will affect the 
northern portion of Eatodero Taluka only. 

4. Improved supply in the Ghar will affect the southern 
portion of Eatodero Taluka, the whole of Enmbar and 
Lartona, and the northern portion of Nasirabad, 

6. It is apparent, therofore, that the effect likely to he 
exetdsed by the scheme oii this district wlU ho practically 
confined to the area commonded by the Ghar system. 

6. I mar observe, in passing, that the Snkkur Canal 
already gives both a hhariftXiA. a rahi supply, and tbat it 
is, I am told, capable of giving full supply with Bukkur 
gauge at 9 feet, vis., 4 feet tinder what is usually desoribed 
as ” fair iirigation level '* for other canals. In epite of 
this, the supply is at present unequal to tlio demand. It 
would appear, therefore, that what tho Snkknr Canal stands 
in need ol is increased bed width and a linger volume of 
water, and it is not clear from Mr, Dawson's lettertbat 
those remedies form any p.irt of the Bukkur weir scheme. 
Without this, the znoro raising of tbo water level at 
Bukkur to 12'6 feet all the year round will exercise a 
comparatively trifling effect upon tho canal, so far at least 
as it uSeots this district. If the canying capacity of tbo 
canal can he increased at tho same time, and the canal kept 
working during practically the whole year (as it was last 
year and is likely to be this year), 1 should estimate the 
yeurly increase of revenue from the northern portion of 
tbo Eatodero Taluka at Es. 16,000 to Ee. 20,000, not 
more, since tho waste area in that portion of tho iiduka 
capable of being brought under cultivation is limited. 

7. Turning to tho Ghar system. The conditions on 
this canal are widely different from those of the Snkknr. 
Tho latter is a percnnisl ” canal and gives a full supply 
with a comparatively low river ; the G liar is not a “peren- 
nial" canal and can only give full supply with a high 
river. The Ghar is, theroforo, likely to benefit to a far 
greater extent than the Sukkur by acquisition of a head 
above tho weir commanding a permanent 12«fcet supply. 

8. The mere conversion of tho Ghar into a “peren- 
nial” canal is not likely of itself to greatly increase tho 
area under cultivation ; hut if the surface level of water 
in the canal can be raised some 3 or 4 feet (tho bed level 
remaining the same; this implies a greatly increased 
volume of water also), tbo whole system is capable of great 
development. With tho Ghar, tlie main point would 
appear to bo raising of the surface level. This is all-impor- 
tant, because the majoc portion of the waste land avail- 
able is capable of being brought under cultivation only if 
it can command a*‘mok”(flow) supply. This land, for 
the most part, contains a heavy adiiiixture either of rolt 
or of sand. Such laud can bo render^ fit for cultivation 
with comparative easo wjth a plentiful “niok’’snpply ; 
bnt if a lift supply only is available, the task wonld be an 
impossible one. 


9. Tho land -wblcb is locally known as "asal kalrati " 
and as " watiasi ” may be Imt out of calculation, since it 
would require a great number of years and an unlimited 
supply or water to mako it fit for the plough. 

10. Other varieties of these two descriptions of soil, 
which contain respectively a smaller admixture of “ kalsr " 
and of sand, ran be converted into good land with more 
or less trouble in proportion os the 'admixture is greater 
or smaller. The only requisite is a plentiful '^‘mok” 

'supply. The variety known as “kat kalsr" e^eoially is 
capable of being quickly converted into what is known as 
“ dangaohi "—on excellent rice soil. 

Tho sandy soils, on tho other hand, from “ drib " down- 
wards, are capable of conversion (given a " moTe " tupplg) 
into the description of ‘'latsshi” or "Utiari,” known 
respeetively us “gasari" and " drasaii hotk ezcollent 
light soils, though not snited for rice. 

11. Tncning now to the talnkus affected, Eambar and 
Nasirabad both contain large areas of saltish or sandy 
soils capable of conversion ns above described into arable 
land — notably Sambar.' I ebonld say that tbo eullivable 
area of Kambar Taluka is capable, under tbo conditions 
described above, of an iaorenso eqnal tobne-qnarteroitbe 
area at present cultivated, bringing in between Es# 60,000 
and Es. 70,000 per annum as additional rovenno. 

12. As regards Ensirnbad (of which tlie northern portion 
only depends on the Ghar), I have some hesitation in ex- 
pressing an rainion, since it is three years since I was 
in charge. 1 shonid say that the taluka might bo counted 
on for nn increase of from Es, 80,000 to Es# 40,000 owing 
to a greater area under cultivation. 

13. Larknnn Taluka is already very heavily onltivntedt 
and I do not consider it wonld bo safo to speculate on nn 
inoreased area under eultiration of more than six or seven 
thousand acres, representing on iiicrcaso of, say, Es. 20.000 
in land revenue. 

14. Tho southern half of Eatodero, whioh depends on 
the Ghar bead, has suffered severely of late years, owing 
to the low surface lorel of the water. With a month above 
the weir, this wonld be remedied. 1 do not, however, think 
tlmt the additional area of land which'oould be given out 
for cultivation wonld amount to more than 6,000 acres, 
representing a revenne of about Es. 16,000. 

15. I tony possibly have somewhat under-estimated 
theso figure*, hut I should not myself care to peculate 
00 na increase of racie thou 14 lakhs as the result of now 
land brought nudor ouUivntlon in this district by the 
proposed scheme. 

16. This, of couTsc, does not lake into considcrotion the 
greater profit that would accrue to the cultivator from 
land already under cultivation, owing to his being able to 
calculate upon a certain, instesd or a precarious, supply. 
This would doubtless mean ultimate onchancemont of rates, 
and hence greater revenno from the .whole cultivated area 
on tho canal systems cunceincd. 

17. I would notice one more point. Mr. Dawson writes 
that Gio new scheme would render tho Ghar practieallg 
independent of chanues at its mouth. Trom this, I infer 
that the existing Ghor and I[ord Wnh mouths will romaio, 
and that the month nWs the weir is intended to he merely 
supplementary, and will not be designed to tarty tbo full 
supply required tor the whole canal. If this is so, there 
cannot, 1 presume, he any intention of greatly raising tho 
snriace level of the water in tho canal, since, if this were 
done, the existing Ghar and Ford months would both be 
uouverted into csc.vpcs. If the sutfuco level is suhstantinlly 
raised, both Ghar and Ford mouths must cease to oxist as 
heders. As I have pointed out, my ealenlations of 
increased revenao are based on tho assumption that tho 
sntfoeo level of the water in tho canal wiu be raised 3 or 
4 feet. If this is not the case, tho inorcaio of revenue is 
not likely to be more than one-third of whatl Lore stated. 


No. TII.-Mr, 


H. Q. Fai.i.isBB, Chief 
Bonk Division. 


Engineer, Eigkt 


There aro uo great expanses of what may ho called virgin 
cultivable land in this division awaiting the constraction 
of uew canals, such ns was the case in the Left Bsuk Divi- 
sion previons to the oommencomeDt of tho Jamrao Canal, 
and snch ns may yet remain in the Hyderabad and Thar- 
and Farkar dUtri^s. Speaking broadly, all the cnltivahlc 
waste land in tho Eight Bank Division can bo commanded 
and watered by extoDsions of existing canals. These i^y 
bo taken separately in geographical older, commonoing 
from the iioilh. 
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1. Duert Cana!, — Tho " to-mocIcUing " o£ tins canal at 
a cost of about Ks, 11,00,000 rill, it is lioped, be completed 
in time for tbe inonflation of 1902. IVhon completed, thia 
OTnal will, it is bcliorod on present information, rcaob its 
onpnblo of iirigoting tho whole 
of its command without probability of any feasible bxten- 
eion for years to come. 

3. TJnhar Csnal.— Beyond entensioii of disttibntarics for 
watering interior command, not much can bo done, as tho 
land 'lit the tail comes within the iniluenco of oithor the 
Desert or the Bogari Canal. 

p. Segari Cana?.— It is proposed to entirely " re-model" 
this canal and to extend tho tail distribnlarics so ns to irri- 
gate the Bhahdadpnr and parts of Ratodoro Talukas, 
which havo hitherto BnOered from inadequate supplies from 
tho Snlcknr and Ghar Canals. The Bogari will deliver 
higher water than either of these two canals, which take off 
much further down the river. 

^ It is nlso proposed in tho " re-modelling ” sohemo to 
invostigato tho possibility of taking in a larger portion of 
wo Khelnt territory for irrigation across the border neat 
Khniro Garhi. 

Surreys arc procccduig, and will, it is heped, he completed 
this next season. 

4. Fnposed ShikarjHtr Canal is on nllcrnativo to the 
widening and extctision of the Begari Canal, tho met its of 
tho two proposals being judged on tho results of tho eur* 
veys now in hand. 

C. JlfaSi Canal (on tho left bonk of the river, but 
inolnded in the Bight Bank Division) will be oompleted next 
Bcnsop at n cost of about Its. 7,00,000. 'When completed, 
it will iprobably bo found tbnt there is n good deni of land 
at tho tails of tlic Debor, and of tbo other distiibuinrics 
of tbo new hlabi Woh, whiob could bo brought under com- 
mand extoneions. This uonid involve a fresh survey 
and a new estimate, ond can bo seen to next season. 

6. SiiiJ Canal.— No oxtension is possible, boyond that 
of tbo distributaries, as tho toil conntry eomes within the 
sphere of oitlier tbo Uegari or tho Snkknr Conal. 

7. Sukkur Canal, — Some of tho country at tho tail, at 
present watered with didioulty, and nt tho espenso of much 
silling, will bo taken over by tbo ro-modollcd Began. Tliis 
will relieve tbo Snkknr, nnd enable it to extena its splicre 
of nscfuliivse in tho sonifaern direction, thus in tarn rcliov- 
ing tho Ghar. 

8. Giar Canal is proposed to be entirely " ro-modellcd,’* 
nnd tho preliminary contour survey was commenced Inst 
season and will, it is hoped, bo completed by next hot 
wcatlior. The Slinhdadpur country in tbe north-west will 
be taken orcr by tbo Bogari Canal, which delivers water 
there at n liigiier Icvol, and tho Ghar will then bo £ttcd to 


carry 'out its full legitimate duties to tbe Boutbwnfds, 
where the water-snpply is under present conditions defeetivo. 
Extensions will otso bo worked ont so as to inclndo tbe 
Gaibi Deto and the llirxaput jagirs situated in tho west 
nnder tbo hills, and hitherto not served by any irrigation, 
system. Tho cultivable area of these j>aytrs is believed to 
be about 100,000 acres. 

0. Wettern iVara.— Complaints have been rifo for m'any 
years past of the nusatiafactory working of this great canal, 
and proposals have from time to timo beon made for partial 
improvements, some of which have been carried ont in 
foirlr recent times. But experionco docs not eneonmgo tho 
eontinnsneo of snch patch-work, nnd it is now proposed to 
institnto an exhanstivo inquiry into tho whole system of 
irrigation, commenoiiig with tho indisponsablo contour 
survey, to show how tho lovols of tho hmd He evotywhere, 
nnd then to proceed* cautionsly and seientilically with a 
compleic sohemo for ro-modolling. A history of tbe canal 
has just been prepared, and an estimate for tbs contour 
survey is being subniittod fur tho sanction of Government. 

There are large areas within tho system which reeeive 
no supply of water at all, and otheto with a defective sup- 
ply. There is no question of extonsion, but of construction 
of new bmnsbrs and rc-nTTangement of old ones, so os to 
make n complete^ and homogeneous syslom of the whole 
Western Nam irrigation, from tho mouth near Larkann 
down to the Manebar Lake and Sebuan. 

10. Karachi Canalt . — From Sehwan to Kotri, tho strip 
of cnltivablo land between tho river ond tho hilb is norrow, 
and tbcTQ is no seopo for any but voiy amall extensions. 

Below dorr lick, tbo country opens out into the dcltnio 
formation, and both banks of tho river nro inolnded in the 
Bight Bank Division. 

On tbo left bank, inqnirics nro proceeding for extensions 
of two siimll canals (Laikpur nnd AH Bahar) nest the 
Pinynri, wbicli will bring, perhaps, 10,000 acres into culti- 
vtttion. Further south, nenr Snjawal, there is a proposal 
for a new small onnal (oallcd Gungri Chahatho) whiob will 
take in about 12,000 nercs of waste land ; and still a little 
fnrtbcT south it is proposed to extend tho Sntah Canal to 
irrigate 8,000 nercs of new land, ns well as to improve tho 
supply to existing onltivation. 

On the right bank of the river, there are no actual pro- 
posals as yet for oxtendons. but it is thought that there 
will be no diOiculty in bringing a fow thonsand acres of 
fresh land into cultivation. 

^ 11. Tho order in wbioh tbo above sebemes may bo con- 
sidered is very mnoli tho order in which they have boon 
enumerated, except that tho small projeots in tho Karachi 
Canals district can bo worked up simaltancouoly with, but 
of CDurso independently of, tbo larger sebomes of Upper 

8i°^ 
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1. Q. {Tht Presiden#.)— I undorsland, Mr, Dawsoni you 
nro tbo Chief Engincor, Bight Bank of tliit canal?— No. 
At present I am dnporintendiug Engineer, Indue Left Bank 
Division, acting for Mr. Dunn, who isnbsont. 

2. Q. How lung have yon hecn connected with these 
works?— 1 Iiarc served ns Ksceuliva Engineer, Sind, 4^ 
years and ns Engincor ond Secretory, Indus Bivor Commis- 
sion, for 0 months. 

S. (2* I suppose tliore is no question of famine rolicf 
works ?— 1 think not. Last year thcro was a threatened 
scarcity caused by people coming in from Cutcli. 

4. Q. You never consider it necessary to keep up a pro- 
gramme of relief works P— Snch is never called for. Wo 
only open so-called famine works to meet tho rcqnircmonts 
of people ooming in from Cntoli, 

5. Q* .^ho point that concerns us in the Irrigation Com- 
mission is to inqtiiro bow the irrigation systoin can bo 
improved so ns to add to liio various food supplies required 
for tlio conntry. Wo should like your opinion on this P 
—My information Is hasoil on tbo roplios given to tbo 
written gucstinno nlroady asked. To begin with, what strikes 
mo is tho very Inrgo area of hind that is eultivablo but is 
notoultivnted or assessed, 700 square miles. I suppose yon 
understand wo linvo in Sind a system of fallows. 

0. Q. Will you oxploin this system P — nro supposed 
to allow for throe years’ fallow nnd ono ycar'a cultivation. 
The. area oommnndcd is tbereforo four tiuios at least tbe 
arcs that will bq ouUivotcd oununlly. In soiuo nound 
crops nro grown year after year, but ordinarily tboro is 


ihreojearo' fallow, nnd the rorenno settlement provides 
lor only tlmt,.c»lonlaling ono-third of tho urea ns asscss- 
monl. 

7. <2. Yon deliberately provido for only irrigating each 
year ■J- of tbo nreo P — Yes, tbo land won’t aland irrigation 
OTCiy year. 

8. Q, Had you Occasion to go into tbatP — No; wo have 
otalisticB, but our projects provido for irrigating ody* 

9. Q. Aa tbe result of your obsormtions, docs it nppoar 
a ronsonablo thing to roservo snob a large aoeount of fallow F 
•—Yes, in tbo present condition of tbo pooplo. 

10. Q, I suppose tboro is no rostriotion. Thoy may cul- 
tivate tho whole area ? — Yes. Land is assessed os lift or flow, 
but a man is not allowed to cohvort lift into flow wUhont 
permiseion. 

11. Q* Clin you tell mo approximately tho relative nxcii 

of aud rai> F— I onn't givo it to you otherwise thon 

in n blue book. 

13. Q. I suppoBO ibo “ lift " is rahi. You givo in statc- 
moiit “ C ” tbo total area cnltivotcd. I suppose tho wheat 
crop roprcsenlB tho rahi P— Not allogothcr. Wo hnvo a 
largo ornn of Jhnnibn and other oil soeds. 

13, Q. As far ns water is concerned, putting nsido lands 
under fallow, I snpposo tliero is pliinty of watur for inercos- 
ing tbo rahi cnltivntion P— No, not jn our canals, 

14. Q. In tbo river P— Yes, there is amplo water. Wo 
havo measured^ SI, 000 oubio feet a second. That would in- 
crease os tho river rises, bnt it is on too low a level to tie 
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Mr,^,F% niilized in canals. We are ozcaratingtlie beds of some oC 
DawtoUt tha canals to give a supply at Tchat is called the fair ini- 
— gating Icrel. Wo speak «f 13 feet on Biikku ns being n 
fair working lerol and it eotresponds to 17 feet at Entri. 
It wonld not pay ns to deepen some canals becanso they 
would become silted early in the Season. Certain of our 
canals are rery good rabi ones. 

16. Q. Yon mean it would notpay at the present assess- 
ment rates f— It would probably disturb our Isystem alto* 
getlior to irrigate speoially for rabi- 

16. Q. Wbat is, rongbly speaking, tlio^ bed slope of 
canals P — Usnnlly 6" to 1' per mile, — sometimes nil ; the 
surface slope is then given by the rise of river. 

17. Q. What is the slope of the countiyP — ^Near Ibo 
river itself it is running inland sloping 0 inenos to a foot 
and then rednecs to 4 inches per mile. 

18. Q. Sloping away from the river P — Yes. 

10. Q, I find in ono of the papers the remark that " well 
irrigation need hardly ho noticed— 27,000 acres P" — ^Yes, 
the statomont is givon, bnt 1 think ibo Roveuuo^ Depart- 
ment had better explain bow it is classified. I think it is 
dne to our canals, by tho water level being raised, bnt it has 
been classified ns wells and not under canals. 

20. Q. Bnt still tho wells ore vorj- largely nsed P — Yes. 

21. Q. What about la the depth of spring level f— Per- 
haps a little back from the river face we should find water 
in a fow feet. It follows the ground level. 

22. Q. Wbat is about the outside the cultivators have 
to raise water P— Ordinaiily ten to twelve feet. But in 
Hyderabad our canals got veiy little flow ; the irrigation is 
nil lift and tho wells are deeper, down to 60 feet I think. 
Outside tbo canal tracts they bavo deep wells up to 90 
feet. 

23- Q. Even where they an only 10 fret below Ibo 
sDtfucc would cultivators ptofer canal water ? — I really don't 
know, I think tlicy would if they got flow. We bare 
certain restrictions on the description of cultivation to be 
grown. We might not allow them to grow rice on sneh 
lands. 

24. Q. Then lliero is n restriction on rleoP— Yes. Owing 
to the larger quantity of water it requires. 

26. Q. Dothoonllivatorsapply iotheColIoclorfar per- 
mission to grow rico P— Yes, to the Assistant Collector, who 
passes it on to tho Engineer concerned. 

~ 2G. Q. IsthosiltwliiebcomesinloyouTC.'tnalsfcrtiliz* 
ing of sorts P—1 think not oppiceiahlc. If it pnis merely 
a skin on tiie ground the people ^undoubtedly praise it, but 
I find if silt is brought by flood it often gives trouble. 

27. Q. Have yon both large and small iunndntion canals ? 
—Yes. 

28. Q. Arc tho small ores privnto property P— No. 
Practically all the canals in Sind arc in Government eha^e. 
There aro a few private ones and they nee gradually being 
absorbed. 

29. Q. Aro those in Government charge under the Irri- 
gation Department P— Yes. 

30. Q. Yon arc responsible for cloaranco P — Yes. 

31. Q- What are about tho moximum and minimnna 
levels on the Bukkur and Ifotri gauges P — We mark evciy 
year on a diagram tho average of ten years. This diagram 
shows the heights. It starts in the month of January. 
Our present average height is abont 6' on Bukknr. 

32. Q. That is tho minimum P— No. Two feet below 
zero. 

33. Q, What is tho average P— About zero. 

34. Q. AVhat docs it rise toP— Starting at zero it just 
touches the foot and then on to 1}' in Fobraary, then to 4. 
At the end of March and at the beginning of April it risce 
to 6'. At tbo end of May it reaches 6'0. Wo get a tom* 
poioiy rise in the middio of May. This :rc.'ir it went to an 
enormous height. At Bora Ghazi Rbnn it reached a maxi- 
mum record. From iho 1st Juno it rises to 11} at tho end. 
of June. Even on the lOlh July itTcachcs)25 audit 
stands otthot height until the end of Angust. Tho final 
height it may reach varies from about 12' to 17'9'. The 
minimum 1 have not here. 

35. Q. Then there are variations of at least 6 ft. between 
the maximum in one vear and tho maximum of another P— 
T7e gcnoielly approach 18, 


36. Q. Then it might be as low as 12 and it might bo 

as high as 16?— Yes? ® 

37. Q. You ere engaged on tbo Indns Survey ?— Yes. 
We are doing what we can. . 

38. Q. Do yon go further np than your own proTinoo ? 
—No. 

SO. Q. Would not that bo necessary P— If wo think 
there has been erosion of the river face wo survey tho river 
for a few miles nbove and below and leave on record 
possibilities of future movements. Wooro also measuring 
discharges. 

40. Q, And taking cross seotions P— Yes, depths, cross 
sections and vclooity measurements, 

41 . (2* f your answer to question 6 “ areas of iirigntion, 
cio., you givo a table. It gives altogethci the areas com- 
manded 41,000 acro", besides which I gather there ate 
160,000 acres which may posjibly bo iirigatcd by proposed 
canals F— Yes. 

42. Q. These aro extensions wliiob might bo msde to 
the canals P — Yes. 

43. Q. Do you think that yon will add nearly 1 million 
acres P— Yes. 

41. Q. This million acres, what is it going (o cost F 
How many lakhs of rapecs P— Possibly 46 lakhs or 60. I 
have not got estimated figures. I am not familiar with 
these figures beeanscl have only bad charge of tho Division 
for a snort time. 

46. Q. Then yon say 10 Iskhsof itiigntion for 60 lakha 
of rupees F— Yes, I think that it would be a fair estimate. 

46. Q. According to the present system in one ye.ar you 
would irrigato a third or fourth of that P —I believe that is 
right. I nm not sure of the fignrvs. It may only bo a 
third that we expect to get out of that. 

47. Q. Hare yon had cxpcrionco of land that scorns to be 
injnrcd by s.alt or reh P — 1 have bed oxpericneo of it. I 
prefer not to mention any opinion on the sobject. At 
Xaraebi wo get rice, bnt n poor dcsoription requiring a largo 
amount of water. 

43. Q To come back to private canals, aro they the 
property of single individuals or communities P—1 think 
of single individuals. 

49. Q, I nndcrslnnd there is a very lorgo area here 
nwlerynyiV?— Yes, 

60. Q. Aro these the men who make private camilsP— 
Yc.s. 

61. Q. As regards making new canals would you make 
any dilfvrenco nhcre it is jagir land P — Yes, because wo 
only get a hakabe rate. It may bo 8 nnnas an acre. 

62. Q. Would yon avoid such lands?— Yes. 

63. Q. On the other hand, I suppose many of the jagir- 
dart get canals by lakavi r— Yc, 1 think so. 

64. Q. It is a boon giving them free walarP — Yes, that 
is wbnt it comes to. 

66. Q. Is them any irrigation in Sind done from monn. 
lain torrents in the west *— Very little ; they bind upsmall 
streams. 

66. Q. You nro in favour of constructing a weir at 
Bukkur P— Yes, but more information is required before 1 
can come to a final decision. Until I came to answer certain 
questions put by Mr. Iligham we bad nothing at all pre- 
pared regarding this scheme. i 

67. Q. Yon oatimato the cost at 109 lakhs P — ^Yes, that 
inclades interest. 

68. Q. Have yon any teal doubt on the subject as to 
where the site of the weir should be. Must it be above 
Sukkur P — ^Yes ; there is uo other point where it could be 
except nt Jbermek. That project was examined ver^ care- 
fully with B view to taking an irrigation canal to Karachi, 
but after examination, it was considered that it would yield 
no return. 

69. Q. When yon aiy no sites what do yon mean? — No 
suitable foundations. 

60. Q. Do you think there U practically no site olss- 
wheroP- No. 

61. Q. {Mr. Higham .) — The statement yon have given 
us shows about ten thousand square miles in Sind that are 
irrigable, bat nt present not provided for by irrigation P — 1 
bavo not got that itatemont. 1 have not seen it. 
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eS. Q- Haro yon nny idoa what tlie nrea is tbnt rcQiains 
to bo taken npP — No. I linvo no idea. 

C3. Q. The onlUvablo area is IS millinn acTOs, of rrhiob 
yba irrigate 2 J million acres a year P— Yes. 

04. Q. Arc you sopposed to irrigate one-third of tho area 
commanded P— Yes ; wo are, hoirerer, doing vary much 
more than that on aoino oanals. 

66. Q. On a bro.<id nrerage yon inigato tlintP-^ Ycs« that 
is what it praotic.ilIy amonnts to. 

66. Q. Of millinn aoroa commanded yon irrigate 2^ 
million acres, that leaves about fi millions P— Yea, bnt I 
don't know whnt tho 6 million acres mean. It may inclndo 
all onrts of land. 

C7. Q. What woald be the result of constructing a weir 
and mising the level of supply to the eannts on the right 
and left hank and givinsr a perennial anpply P— What addi- 
tional area would it enable yon to bring under cnltivation. 
What would it pul on tho right bank P — I osUinnio that on 
the average wo miglit expect nearly 4 lakhs of rupees. 

68. Q. 1 am talking about areas ; what would be the 
additional area of cnltivation ?— Abant 120,000 acres on tho 
right hank. 

f!?. Q. Tliat would bo new mltivation P — Altogether new 
cnllivaf ion on lands whieh don’t get water new except on 
rar.’ occasions of doiid. 

70. Q. llnltiply liist by 3, the neloal portion under 
coninmnd, that is,* Si'O.OOO acres, and yon would_ improve 
the conditions of supply to the existing cullirntion r— It 
would render the existing cnltiv.iti<>ii pennanciit and eecnre. 

71. Q. Wliat additinnnl area would you take np on the 

left hank ? — I don't know what the Il^am is, but Sir. .Tojner 
ssye 300, acres praelicclly would uo Irought under culti- 
vation. <■ 

72. Q. The greater part of tho left hank is in foreign 
territory P — Yes, Bahawnlpnr and Hjdcrohsd. 

73. Q. TTonld the lond in liahawalpur he under com- 
mand P— It will be pmetically '* flow ” instead of ** lift. 

71. <J. I think on the left bint of the river the prejont 
irrigaticn is chiefly '* lift "? — ^Yc». 

76. Q. If ynn make the weir It would be flow?— -Yea. 

76. <J. Wbnl is tlie d'lTcrcnco inth« nles rf flow and 
lift irrigation ?— I think the mlo would mn II-. 24-0 for 
lift and I’s. 3 for (low, hot a smaller ^aanttly of water 
would irrigate ahtrger (jnant'ty of hind. 

77< Q. Would it only coot 12 annas to lift tlw water P— 
^Ir. Joyner estimates it would cost 12 times that. 

78. Q. If yon give flow irrigation oKhongh the rcvcmio 
would not increase mneh the cultivator would benefit P— 
Ten. 

70. Q. Is tbore not a I.irgo area In Ibc Hyderabad Tabsil 
not irrigated at allP — Yci, 

BO. (TSe PresfVrnM~Hirrc is plenty of room for 
extension of irrigolion in Bind? — Yes. 

Bl. Q, If the weir is made at all you will take full value 
out of jlF — I tl'.ink fo. 

62. Q. (Jlfr. IThjliam,)—}c llierc any rra«OT to suppose 
timl the withdrawal sif siipnlii'S from the Punjab wiD injiirl- 
onsly fiffcet tlic supply in the Indus canals F— In inp' opinion 
none nt present heenuse of the coM-wcatlirr discharges. 
All tb.it wo require is for the Nara nnd the Phnlcli and 
those whieh Lave cold-wcntlicr irrigation. I don't think it 
can have any effeot. Tlio Pniijab canals only taho 20,000 
oahie fe-t. 

83. Q. What is the minimum discharge of the riverP— 
I<nst year wo inensnred 36,000 ensces. The mcasnroinenls 
wo have only had for the last two years nnd the discharge 
does not necessarily vary svith the g<ingc. 

■ Bl. Q. Th.at .OejOOO was moaanrod at Kotri and the samo 
at BokkurP— Yes, nothing goes off betsveon. 

86. Q. Thfttis excltislvo of what is pn<sing down tho 
Nari, how mneb does that tako P— Probably not more than 
2,000 a accond at this season of tho y car. 

80. Q. It is immaterial ?— Yco. 

87. Q. If wo lake another 10,000 ensers oil in tho 
Punjab, would not that afl’cet this discharge P— It might 
affect onr supply slightly. 

88. Q. T7hon do yon open?— Betwees tho middle nnd 
end of Idoy. 


■ 89. Q. What would your supply rise to in Mayp—I 
have shown we get 100,000 per second With a gauge nT 6' 
on BiiL-knr. A withdrawal of 6,000 cusccs wonld not have 
any effect at all. 

60. Q. Then tho proposal for a weir is not with the 
object of preventing tho retrogression of the Sind canals 
owing to tho withdrawal of water in tho Punjab P — No ; tho 
weir is required to ensnro command nnd extend onltivation 
in Sind. At picsont, if wo wisli to make oxtensions, we 
must deepen the ' take off ' of our canals. 

61. Q. With yonr weir you will got an increase in tho 
aarfooB slope P — Yes. 

62. Q. And therefore n less deposit of silt P— Yes, in 
the Nari, not in tho canal. 

63. Q. Thntwonld only extend a short distance beoanse 
yon get on natural levels again. So from consideration of 
thia subject yon tiiink yon should build a canal at Bnkkur 
fora eroreof mpeesp— Yes, if it is prooticablo at all. 

64. Q. What would be tho advantages of it? It is 
unnece-eary. I understand, to prevent the present canals 
falling back? — } it would convert the Sukknr and Ghar 
m(o_ pfrennlal rnnala. We wonld thon have an nrea fox 
efficient cuitival ion. Wemight have a largo tract on tho 
left hank at Uydi'tah-\tl. Tho combined xovonuo from 
ihe*<e improvements would unquestionably givo us U return 
of more tiinn C to 8 per cent, on capital cost. 

65. Q. As»nmlng the cost would bo n croreP— Yes. Thon 
wo would he saved nil the tronhio and necessity for snrveys 
nt the months of tho Ghnr and Snkknr which limit tho area 
on neconnt of tlie nneertninty of tlie snpply, and we wonld 
al<o pTOrid- for extonsiens a great deiil more than is 
rorsihle at present. Opening np the Hyderabad area would 
he an enormous improvemont. 

66. Q. The snpply wonld bo much more constant P— Yes, 
it would be permanent in a acnao. 

97. Q. lliat wonld lead to an Increase of nsscssmentP— 
Tee, finally. 

98. Q. In the meanwliilc the average anpply wonld he 
bmoght up to tho level of tho maximum P— I tliinkao 
nnqueslioniihly. Tho real dlffionlty is construction, which 
involves masonry work with compressed air at a depth of 40 
feet and provision of sluices. 

09. Q. Might you not divert tho river from one side to 
the other P— I think not. That is my present impression. 
It would be a magnificent work if it could bo onrried out. 

100. Q. Are none of tho canals supplied with distribn- 
iarlesP — Yes, thoy havchranebea 

101. Q. What is the length provided? — I oonld not 
answer. Wo hare long distribntarios. Down in Karachi 
they have very email diBtrlbntiirics. 

102. Q. The wnfor-eontBCB belong to the villages ? — Yes. 

103. Q. What length; how many miles P—1 can't give 
yen the figures. I have not looked at thorn for years. 

104. Q. (3p\ Ibbetson,)~-Do yonr canals over fail in 
drought P — Wo liavo scarcities. 

103. Q. Within your cxecrieneo to what wonld that 
scarcity^ Binonnt ; what ptnpoi tion woiiid the eontraeted 
cnltivation hear to tho area of crops ordinarily matni'od P 
—It miglil bo ^ in bad years. 

100. Q. That is a maximum P— Ye-, and (hat would bo 
only on specially bad canals that had something wrong 
with thoir months. 

107. Q> Isvcry much damage done by wntor-loagingP — 

Thoro has been but prootioally none since tlio omhankments 
were made. 

105. Q., Have not drainage works boon executed?— 170 
IiavD spent J ororo of rnpees on tho Jamrno. On that 
system thoy have a drainage system as part of the project. 

109, Q, Do ynn think that drainage fa required P— I 
think BO in certain trnots. 

110, Q. Has componsation ever been given within yonr 
experience for tlio damage dtmeP— Novor, 

111, Q. Don’t yon think it would ho right to give com- 
penfation when yon iinnro a small tract for the benefit of 

an imroemo number?— I think it is the fault of tho oiiltl- 
vator ioking too much water in order to givo foil bonofit of 
the silt for rice onltivation. 

•112, Q. What form doci the injury take P— Manhes, etc. 
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Mr. E. F. Does tlio health of iho people saffer sorioaslyP 

EatMon. —Fever ia a reault. 

— “ 114i Q, Are the remissions considerahle P— In some 

yeaiB. 

116. Q. What proportion of rerenne is givoaP— Wo 
liave flood remissions and remissions for shottngo of vratcr. 
!^e latter is given on the examination of the revenue olKoinl 
and a villogo jianeA ; so much by the eggregaio onttum' on 
the area eoneerned, 

116. Q. If yon get a four-anna erop, yon u-onld not 
charge half rate? >No. 

117. Q. The assessment is made by the village pancAP — 
Tes. 

118. Q. Ton have nothing to toy to that P Do you think 
that tho Tomissions arc liberal P— Yes, very liberal. 

119. Q. What credit, direct or indirect, is made to yonr 
oanata P — Tho whole rovenno realised on thonreaof iirigated 
land, niter deduotingi I think, 5 per cent, for colleotion. 

120. Q, The assessment ia Icricd^only on lend sown ; is it 

. not P— Yes, bnt it is compulsory to enltirnto each field 

periodically. A man has to pay his assessment if ho docs 
not. 

121. Q. How for are the Sind c.'inals proTincialiscdP- 
They arc all Imperial. 

122. Q. Does the Frovineial Oovernmont get no share 
ot all of the rovcunc P — I think none. 

123. Q. Do yon cspcrienco any difncu% in getting 
money to extend canals P— There wna same diuiculty a few 
years ago, bnt lately we hove been treiiod vera well. At 
present tlioro is^ a diflienlty in getting lands for |werks 
classed under 43 instead of 49. 

124. Q. That is extensions and improvements to existing 
canals and extending others? — ^Yes, wo have such projects 
ns the Ila«an Ali. Wo may bo able to spare money for 49 ; 
wo have a difficulty to get it for 43. 

125. Q. Wo are told that yoa have some ton thonsand 
square miles of land nniriigablc bnt irrigated.^ Your state- 
ment shows that of (bo oiiltimbte land is irrigated and 
that ia lying fallow. Yon told us also that ^ou have 
schemes which would add materially to tho arcs irrigated, 
and that large extensions are possible P— Yes. 

120. Q. Daring tho past 13 years there has been next to 
no increase in cultivation and next to no inorcaso in irriga- 
tion. (Witness produced sinteraent to explain.) 

127. Q. Within (ho last 11 years have there been nuy 
large extensions P— Not very much. Wo have constructed a 


large number of works, wluoh have, however, not yethegnn 
to show rcsnlts. Tho next few yean onght to show a con- 
siderable inoreato. Wo have also secured stalality of irri- 
gation ; tho annual area fluctuates much less than formerly. 

128. (2> Suppose yon had unlimited money could yen 
extend irrigation practioally to an unlimited extent— Noj to 
nn unlimited extent. Wo sliould have to bring in labour 
from outside. 

129. Q. You arc'doing that?— Yes. 

ISO. Q. Yon ray that a good many of tho existing canals 
were made originally by tho people, and that the private 
canals huvo been gradually nhsorbed. Has the process 
gone on in your own experience P— Yes, we have cases. 

131. Q. Why has it been ncee-saiy to absorb themP— 
Owing to the neglect of the owners who had become bank- 
rapt tho lands fell out ot cultivation and tho people them- 
selves appealed to Government to take the canals over. 

132. Q. Has the existence of private rights in canals 
impeded progress on Government canals?— Yes. Bat not 
appreciably. 

133. In n tract where Government is not prepared to 
extend irrigation within tho next 20 years, wonltf it not bo a 
good thing tohtimnlate Iho construction of private canals P 
—We have very few linels in which to give ontrightsfor 
private canals. There is littlo room for them. 

184. Q. Has there been any trouble on private canals 
in tho TDcovety of dnesP— I don't know. 

135. Q. Do you ohargo any royalty on privafo canals 
for the water?— I don't know. They arc mostly onyVyiV 
lands. 

186. Q. Do yon know what the owners of the private 
canals lake from cultivators ns water-rate P— No. I think 
it is a share of the erop. 

137- Q- nnve’yon any experience of the working of tho 
slatnto labour system P— I liavo had a few sneh eanuls in 
my charge, and it ia thought unsatisfactory. Some men 
do not do their share. 

133. Q. If tho men don't finish their rhnrc of work, it 
has been necessary to take it ororP— Yes. 

ISO. Q. Is it not the cara in Sind tliat canal water is 
only used to start tho rahi whioh is matured by (bo wells P— 
I don't think that is tho case here, nlthougli it may l» to 
some slight extent on particular tracts. 

140. Q, Have you any knowledge of tracts which ntc 
irrigated from wells without canal water— that arc indepen- 
dent of wells P — No. 


Mr. R. 
Offn. 


Mr. It. Giles, Commirsioncr in Sind. 
(Sal-lar, Clh Sorember 1901.) 


1. Q. (TAe President ^ — I understand, Mr. Giles, you 
Lave been many years in Sind F— Yes. I have been here 
close on 33 years. 

2. Q. And know tho whole province from end to end P — 
I have been in evory taluka and know something of every 
part of tho province. 

3. Q. lYo nro not c-mcerned hero with questions 
of famine relief, but it ia our doty to inquire how far 
Sind can subscribe towards the food supply of the 
country and what improvements and extensions can he made 
in irrigation. ITliat wo wish first to ask yon is to explain 
some points in the tables, which were sent to ns which we 
find it difficult to understand. What oiiiofly strikes us Is 
tho largo area (said at one place to he 10,000 square miles) 
not assessed and not oultirated ?— It is described not quite 
correctly, I think, os irrigable. 

4. Q. Tho figures ore given in the footnote to 
statement " G." Mr. Muir-SIackcnzie raid it was 
estimated that 10,000 equare miles of irrigable land wero 
BtiU left in tlie province r— I have gone very closely into tho 
question and undoubtedly the word “ irrigable " is wrong 
and should be ‘cultivable,' that is, fit for cultivation 
whether by irrigation or rain water, wells, etc. 1 would 
prefer referring to tho statemout which follows G among 
the Rovenne Statistics ; with regnrd to every talnka, I have 
some knowledge and therefore 1 can show yon by torningto 
one talnka only that the word cannot mean " irrigable " ns 
it inelndes land irrigablo by tain— land which tho Tapadar 
(who is tho lowest Itoveiine official) has classed os cnltivablo. 
Ho doesn't know whether the Indus water can be brought 
to it or not ; tho real proper expression for such land is " fit 
for cultivation." 


6. Q. What do yon think, with the nraount of knowledge 
wc now have, would he a -ofa estimate of tho area in Sind 
unenltivatcd hut cnltivnhle and irrigable from the Indus P— 
When I was disciusing it with Mr. Daw^oa yesterday, he 
said pcrlinps a good estimaio would he a lourth of tho 

10.000 sqnarc miles, i.e., of tho 0,400.f>00 ocpm, but I think 
a larger area. Mr. Dawson said that his was a very rongh 
estimate, .tty opinion is that the area is dlstinstly Inrgcr. 
It is quite clear that the 01 l.iklia was a mistake. Take, for 
instanee, Earachi, where tho cultivable area is shown as 

01.000 acres. If anything is settled, it is that Karachi will 
not bo irrigated by (he Indus. That question has been 
thoionghly threshed out in former years by the Engincots, 

6. Q. By “ Karncli! " yon mean Karachi district P— No, 
the talnka. 

7. Q. There is no canal irrigation in the taluka P — 
None. I have a report from the Deputy Collector of tho 
Shahhandai Division in which ho says an area approaching 
two’ lakhs i * irrigable in that Division alone, bnt yesterday 
I discussed this with Mr. Dawson and Mr. Snmmers, who 
wns the Exeeutiro Engineer of (ho Canal Division from 
which the water uonld ho supplied, and they wcre'of opinion 
thst probably 60,000 would ho iirigahio from the Indus. 

8. Q. In your opinion Mr. Dawson’s rough cstimato of 
10 lakhs 118 tho irrigable arcs is low?— Yes, 1 think there 
is a large area nhiui conld still be irrigated. Mr. Dawson 
has uot a very intimate knowicdgo of the province. 
Aftor B short scrrice in it ho went back to tho Frc.sidoncy 
and has only just rolumcd. Ho was formerly in charge of 
tho Koraohi Division, but does not Iraow (he prorinco 
generally. 
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9i Q« In Btatomciit " A " tbero is 1.270,000 nores 
gliomi as* tdionatod'; tbat xamnajagir P— Tcs. 

10. Q. It is a very large proportion of tho province P — 
\iriih vegntd to iixojagir. land, it has nlirayR seemed to me 
a pity tiint caniils shnnld not from the first he credited 
with {nil revenue. The srhole onnal revenue ought to ho 
credited to the canals and areas which havo been granted 
for political reasons should bo n dehit to their proper depart- 
ment. 

ft 

11. Q. Until yon have a perennial supply of course, the 

rahi irrigation wilt ho nnoertain ; but do you thinlc it 
would bo on improvement to try the perennial or pahka sys- 
tem of head-works purely from a kharif point of slow P — 
Tho ordinary canals in Sind have no oold-wcnther supply, 
and you enn never tell what tho Indus may do nt tlioir 
months, ncad-works in thcmsolrcs are no prnteotion, ns the 
river may leave them high and dry or erode them necnid- 
ing os it wanders from ono side to nnolhcr. Until yon 
havo permanent heads, yon 0.10 have no certainty oven ns re- 
gards your kharif oropi and, ns a rnle, no rrgnlar ra 8 » 
snpply, 1 

12 . Q- A weir hero wonld not do any good to tho Uegar! 
Canal P— No. The Sognrl owing to its sitoation has work- 
ed better ; it has had less had years and safieted less than 
taoft of the canals. 

13. Q. Do yon happen to know if the Engineers have got 
a project for improving the itrigatiou of the tract of 
cnuiiirr at Ike tails of tho Denari, Shkknr, and Ghar 
Cannls'P — ^Tcs. There are two nlfernativo proieetc, vix., 
to increase the width of the Degarl C mal, or excavate a new 
ono to he called the Shiharpnr Canal. I hare wiilton very 
stnnglv ahont it and I advised Gnvemir.ent to send up nn 
Engineer. It is ijrry dis ip^uiuting ; _ the pimple have suf- 
fered for years from nn nnrolinhlo nnd insumoiont supply. 

14. Q. All the nvsitahle monoy has been spent on tho 
Jnmrao and Eight Dank works P— Yes, 

IG. Q- There has been no large increase of Irrigation 
(neoording to the statement) in tho last 10 years P— That is 
qnite irac 5 wo have had a good many bad years. 1807 and 
1898 were very good vears s 1893 nnd 1896 very bad yenre. 
Wo have had unnsnally bad years coupled with this drought, 
othenriee our area would have gone up very ranch. Then 
again the clToet of tho Jamrao is not included. In the first 
year tho canal irrigated only 11,000 acres ; in tho third year 
thoro were over 175,000 ocrcs under cultivation nnd 4 lakhs 
of revenue. Tlirso last ngiires correspond to tho project esti« 
mato for tho 7th yoar. Tho ordinary csUinnto in Sind is 
that land is onltivatcd onoo in threo years. The lest orcia in 
Sind are cultivated every year, hut-tlio oimumstanees vary 
enormously. 1 could namo a whole ialukn where the land 
Is high (nndcr lift) nnd is only onltivatcd once in four 
years ; hut in tho north of the Hyderabad district, where 
there is a Inrpe number of wells with good irrigation, cvoiy 
field is enltivatod every year. There is n vast difTcronco 
between different ports of 8 ind. In some places yon havo 
only to bring water to have tho Innd irrigated every ro.ar. 

1C. Q. Is there well-irrigation Independent of canals P — 
rroctlcnlly none. W ilh re^rd to etatement " E,” tho area 
under wells," what is pnt down there ns wcll-euliivntion un- 
donhtedly gets its ehiof supply from tho c.atuils. Owing to 
.the rlso in tho level of tho wntor caused by tho canals, I 
Buggesied that this should he nltercd nnd tho area credited 
to tho canals. Sir Evans .Tnmce took n dliFvrent view and 
therefore wo left things as they were. 

17 . Q. Is there any feeling hero that what is grown by 
the well, is belter than that grown by the canal P — Certainly. 

18, Q. Whdtdoynn put that down toP — Tho man who 
has n well will ordinaiily he more careful. He has to ho 
IndnstTiouB to bnild his well. Tho cnltivator praetieolly 
resides in the fields. The niiltnrn wonld bo better than tho 
onttnrn of a field under ordinary flow Irrigation. If I wero 
a zamlndor myself, there ia nothing I should liko better 
then to have a good traot of land irrigated by wells. I am 
always advising tho tnmindars to bulla wells. 

10. Q. It is much more expensive for thomP Tlio flow 
rates are extraordinarily low? — ^liint is a very big sulijcct 
indeed. 1 have just rccommomicd to Government that tho 
rates for flow on the Mithmo Oannl shonld bo raii-od a little. 
Now that thoro is perennial irrigation thoro. I don't think 
tho lift rates too high compaied with the fjow mtes; tho 
lift produoes a hotter orop. Under native rule the lift paid 
more hcoanio the oultam was greater. . 

SisLE. E. 


20. Q. Nothing is oredited to the man for his own cost 
of lifting P — V7o don’t charge on wells nt all. We treat 
wells as nonexistent ns regards osscssment. 

21. Q. The lost column of tho statements of oultivation 
on wells shows nssessment of Bs. 54,000 P— The rnlo is this. 
We assess land whioh is irrigated by wells exactly ns if the 
wall was not there. If it gets a flow supply, we nssesB it at 
fiow^raics. If it gets a lift supply, wo assess at lift rates. 
We Ignore thowml altogether. Por instance, supposing 
the rahi crop was inignted with canal water at tho end of 
tho flood season and received additional water from the 
well, we should assess the field as if irrigated by the canal 
only. 

22. Q- Would yon generally ndvooato tlio deepening of 
canals for rahi irrigation F— That is too much of on engi- 
neering oncstion for me. It strikes mo that tho canals 
might silt np. 

23. Q. Yon are nmed that tliero Is n very largo area 
still iTtigablo nnd onltivnble in tho provinoo and there is 
lots of water in tho Indus P — Yes. 

24. Q. Supposing yon hnd money to carry out works, 
would there be a difficnltv about finding onltivators P — ^Yus, 
nt Grot, but they would bo foTthcoming in time. The 
Bainchts on our frontier arc howling for land. Kajputana 
would also send us men. There is always n want of cniti- 
vnton nt first When 1 wont to the Jnmrao In-st year, thoro 
wero very few people tn ent the crops, but that was practi- 
cally the first year. Yon must allow time. 

25. Q. You s.'iy money Is given raoro liberally for canals 
by Government now than it used to bo P— Yes. 

26. Q. What is yonr opinion about private canals ?— 
There are private canalH all through the proviiicp. Dy as- 
suming the entire management of tho canals wo havo spoilt 
tho penplo for tho eonstrnotiun of now private canals. 

27. Q. Arc the private canals properly looked after P — 
Not always. 

28. Q. Arc they the private properly of individuals or 
communities P— Communities generally. 

29. Q, Are people anxious for Government to take them 
over P— They liko keoping them until there is a dispute. 
We go on taking over canals. We have jnst taken over 
threo important canals in ono talulca. 

30. Q. With your experience of Bind do yon know of 
places now watcr-lnggod which used to be flonrishing P~ 
Tho best example of this is undoubtedly the Uithrau, where 
water was given too profusely and a great deal of the land 
has become sodden and black from salt. 

31. Q. Hastliis last cfilorosconeo done much harm P— It 
wonld ho diOlcuIt to say, na there are always other ureas 
available; but ns cultivation and population increase in a 
ininka like this (Sukkur) with villages all about, the salt 
lauds are brought under oultivation. 

32. Q. What is tho papnlation per square mile P- Thoro 
ore about 47,000 square miles nnd 3,200,000 cf people, ex- 
cluding Ehairpnr. Large areas of Bind are hill and desert. 
Bouglily speaking, half of Bind is cultivable. 

33. Q. Is the advance of irrigation here, as far as yon 
arc awATO, hindered by want of cetahlishmentP — I think eo. 

^31. Q. (ATr. Iblctton.)—! understand, Mr. Giles, that in 
Sind, ns tho Indna supply novor fails, water is plentiful and 
thcFcforo famine is unknown P—Yc.s, except in tho dcsext, 
Tho moment famine ooenTs there the people nil come In ex- 
cept n certain number, ohlelly high caste Bsjpnts and a few 
others, and the conscquonco is that actual famine relief 
work is very little indeed. It is not condnetod on Famine 
Code principles. 

35, Q. Of oonrso you have good and bad years. What do 
yon suppose, as compared with an ordinary year, tho differ- 
eneo in the whole yield araonnts to in the worst year yon 
bnvo knowledge of F— 180C-0G was a very had year ; 1897-98 
a good ono. Tho difference in eultivation was 700,000 
acres. Tlio remissions represent only about ^^th of tho total 
loss to the country. 

SC, Q. At any rate, though no famine is possible, yot a 
bad year involves nn cnorinous loss of yield to tlio people 
which prosnmaiily might be remedied by snhomoa for making 
morn certnin the supidy P— Yes, certainly. It will never ho 
remediahio to a largo extent cxeoiit by- a systoiii wbero a per- 
manent supply can bo given. Thoro is no pormanouoy in 
the Bind Canals except tho Sukkur Oaual and where you 
have a snro supply. 
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27. Q. Then your syslom of ossessment is n consoli- 
dated charge on the nssoased oTeaP— Tes, suhjeet to rerais- 
oions on poor crops assessed by theTahsfldar or MnkhtiatKar 
assisted oy assessors. 

38. Q. Supposing that in 9 suiroy nnmber, the total 
oica of whioh is S acres, there was an ncro of cnltiv«tion 
and four acres remained uncnltiroted, how would yon assess 
number P— We should take the assessment on the entire 
orea of the nnmber. 

89. Q. Supposing the number was entirely nncnltivated, 
bow would you nssessUP~We should take no nsse^ment 
subject to the limitation that, after the nnmber had ro- 
nained fonr yeaifl in flnccesnion UTicultivalcd, it ironid do 
Bsfiessed in tho fifth year, whether cultivated or not. 

40. Q. The B'sessmont on the nnmber in whieb there 
was cnltivation wonld be subject to remission for 'Mor 
crops P— Tes, oren on the uncnltiroted nnmber assessed in 
the fifth year remission wonld be gWen^if, from any rewon 
such os failure of water-supply, onltivation was impossible. 

41. Q. Wlint is yoor scale of remissions P— If th® KTO® 
produce exceeds twice the assessment, no remission is given. 
If it does not, we take one-tbird of the produce. 

42. Q. Wliat proportion of the reronne is credited to 
canals P — 90 per cent. 

43. Q. Is that a direct or indirect credit P— It is a book 
credit. 

44. Q. Ho yon know what share tho Local Gorernment 
takes P — don't know. 

46. Q. Ton tell ns that private eanals have, been gra- 
dually absorbed P— Yea, there is still a certain number of 
private canals. 

40. Q. Now in on area, whore Government is not pre- 
pared to undertake works for the supply of water, would it 
nolle a goad thing to stimulate the oonstrnction of private 
canals P— I don't think so. The people wonld not make 
them. They are looking to ns. 

47. Q. You think nothing we could do would alimnlato 
the oonstruotion of private canals P — N 0 . 

48. Q. Do we take a royalty for the use of river water P 

—No. 

49. Q. Have yon any power to outhoriBe a onniahoing 
carried over the land of another man P— No. Neither do 
we generally help them. Yes. the Bombay Irrigation Act 
provides for such authority, hut it is very seldom used in 
praotioe. 

60. Q. You don’t think this is an ohstncle P — No. 

61. Q. Acaording to the Bombay rule no revenue is 
taken for private improvements. How do you reconcile this 
with taking more than one-tenth of the nsnal revenue on 
land irrigated by private canals?— Most of onr pnroto 
canals take out of Governmsnt oanals. Private canals from 
the river are almost unknown. 

62. Q. My point is this, do yon think a liberal rednotiou 
should ho given on account of enterprise in making or 
improving private canals. Do you think it would bo a 
stimnins P— I wonld not recommend that for a moment. 

68 . Q. (Mr. reduction I 

see P— Yes, that is lor clearance. 

66 . Q. (Mr. Jbbrfson.)— I understand you to think that 
taking Sind as a whole two-thhrds follow is not an exces- 
sive estimate P— I think that would be nbout correct. 

66 . Q. Do you think that this largo fallow area is due to 
want of IsbonrP— Yes, 1 think so. 

66 . Q. As the population increases, you may expeot to 
see that diminish r— Certainly. 

67. Q. Mr. Palliser seems to think that a perennial 
supply wonld not reduce the fallow irrigation P — 1 do not 
agree. 

68 . Q,. You say wells are very valuable to ^supplement 
the canal irrigation in the rabi P— Yes, in certain areas. 

69. G. I nndorstond thot well-irrigation w oharged nt 
the rates whieh they would pay for the ovailoble oancl-irn- 
gationifthey took it P— Generally so; if the land would 
nrdinarilybe irrigated by lift, then the iJariflift rote (the 
lowest rate of assessment) wodd be taken, and if by flow, 
then the flow rote. 

60. Q. Is not that assessing private im^rovomontP— H 
WO were to assess it according to tho lift Ttthi latoi w© should 
put on a couple of rupees at least. If yon look at our table 
of rates, you will see that this is the case. 


61. Q, Prootleally then the well does get lower tatesP— 
Certainly. 

62. Q. I SCO from statement E that in 1896-97 there 
wore 4,000 wells ; in 1897-98, 2,000 ; and in 1898*99, 6,000. 
\^at does tint mean P— Th4 number of wells depends on 
the goodness or otherwise of the inundation. 

63. Q. Does it mean tho nnmber of wells actually work- 
ed P— Yes. , 

64. Q. At any rate we have the fact that you have never 
leacbed a maximum of 6,000 wells in Bind F — No. This 

- statement E is a statement of eultirotiou by welts only ; you 
ought to add tho nnmhor of wells aided by canals— 8,328. 
Take 1899-1900, 6,017 wells ; In addition to that in that 
year there were 8,328 uded by canals, nltogotbor that is 
14,000. 

65. Q. In the areas in which wells can be oonstinoted 
moderately and can be worked at a profit is there mneli 
room for extension P — Yes. 

66 . G. What could wo do to stimulate that extension P— 

If you nould do away with all the present complicated rules 
regarding (abaoi and allow ns togivefaitaoi on simple rules. 

67. G. ITbat are the main points yon wonld suggest P — 

I must refer to tbs present rules, when tbeMukhtiarkar 
has drawn a cheque it has to oome back to the Hnznr De- 
puty Collector for an endorsement of an order of payment. ' 
I should like to see one document which slionld form tho 
application and the bond. That document should be given 
to the xnmindar who should present it to the Mnlchtiarkar 
for cndorBSaont ns to the amount of land to bo held in 
security. I don't think it is neecssaiy to go thoroughly into 
whether the taJsaei is mneli needed or not. Some certificate 
is necessary. That being satisraotory the applicant takes 
his money. 

68 . G- How long do you postpone tbtf first recovery P— 

It depends. There are two systems of taJeavi grants under 
two diTerent Acts. Under the Land lurorovement Act. the 
postponement is ordinarily fixed with reference to the time 
when it is estimated that the improvement will begin to 
yield a return. Under the Agrioultnrists' Loans Act, the 
postponement of the first payment is usually for 12 months. 

60. G. What is ordinarily tho period of recovery P— ’ 
Up to 20 years in. grants made nndcr the Land Improve- 
ment Aot. 

70. G. ordinarily given P— No, 

71. Q. 'VhyP — I don’t think the Itovonne oflicors aro 
nlwa >8 ns lenient ns possible, and in Sind few (if nnj'} largo 
works rendering long period ndvisablo nre carried ont by 
private iudividnolB. 

72. Q. What is the ordinary period allowed for the 
repayment of, say, 300 rnpeos P— From five to six years. 

78. Q. 'Would not lengthening that period promote 
applications for taJeavi P — I. don’t think so. With regard - 
to tokam, I am anxious to make another improvement. 
IVe used to give money for canal clearance nndot the Agri- 
culturists’ Loons Aot as being an ordinary recurring 
expenditure, but Goveraraont now insists on its being 
grouted under the Land Improvement Act. 

74 Q. Is the latter "system more complicated P —Yes, 
money for ordinary olearonco onerations should not be 
treated ns public works. Most of our money nnder the 
Laud Improvement Aot is given for canal clearance and ' 
very little for wells. I think it would be n veiy great 
advantage if we could go back ond grant tho former nndcr 
the simpler aysteii;, 

76. G* Do you think having to pay 6} per cent, makes 
mnoh difference P — No. 

76. Q. What seouiity do you take P— Land, ohiofly. 

77 . G. The hnd to be irrigated by the well ?— I was 
not thinking of the wells— tho man's holding, 

78. G* Doyouiequire oollateial seonrity P— Not gone- 
rally. 

79 . G. Do yon insiet upon registration P— That is accord- 
ing to the amount. 

. 80. G. Has a man to go to a registeriag officer to regis- 

ter the eeourity P— No. 

81. G- Do yon lend on tho joint security of a village P— 
No, there is no village system. 

82. G' Supposing several landowners came and wanted 
to borrow on their joint security, would you lend thorn P — 
Yes, I have got all the people to sign together, but of conno 
it has given an immense amount of trouble ; but by the 
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mi'Aus I linvo got a caniil ulonred whiuh thoj woald not haro 
dono.indopondenily. 

S3. Q. Thoro is no combination among thorn P— No. 

84. Q. Has a Inndovmoi any dilfiontty in sinking n well f _ 
Is ho likoly to como across diiBonlt strata P— Yes. 

86. Q. Should not help bo givon— boring tools, export 
nssistaneo or odrioo P— I don’t think so. They have tlioir 
own skilled men for rvells. 

^-•86, Q, (ilfr. Sajaratna JlWIr.)— Are roiuissions only 
''granted in j cars of dronghl F — ^Bemiesions aro granted when 
thocru]) fails for any cause for whiob tho onltirator is not 
responsible. 

87. Q. Every year it is granted P It is to bo cxpoeled 
every yc,arP — No. it is not oxpt-eted; out of a nbolc (nluka 
you mil not got n single application. 

88. Q. Do you grant remission for n 2-nnna or a d-anna 
orup? — If tho valno of tho crop is less than double the 
assessment, remission is given. 

89. Q. You tiavo no sort of cbissinealioii F — ^No. 

90. Q. Tlio v.aliie is double the ns«eatmcntF — Yes. 
Then Oorornment takes one shaic and the zainindar takes 
the ether two shares. 

91. Q. Is tho remission limited ton traot or to indiri- 
dnal fields? — The individual flold. 

92. Q. £vou though the Burrotinding fields may hnro 
Ices F— Yes. They wonld then bo entitled to remission also. 
It used not to be so. Ylic remission rules arc absolutely 
tbo result of long experience. 

93. Q. In statement E incntion is randc of " trolls in* 
dopendent of canals " P— They arc e.vil to be so ; 1 say 
they arc not. 

‘94. Q. 1 Buppost^nll tlicso wclUlands are oommanded by 
the eiinnl : they might get a canal supply F — 1 sliuold say 
n very largo number conld. 

05. Q. If canal water is used for one month and well 
water for tho remaining period, do you chatge F — Wo ohnrgo 
llio ordinary rate. Wo generally olinrgo tlm lilt kkarif 
rato. 

’ 90. Q. Whnt would bo charged if n field got nssislaiico 
Irom n supply which belonged to Government r— We sboiild 
charge arcording to tho dcscriptiun of supply received, i.e., 
ao more anle<a snoh supply was BU]K>rmr, n.s, for iu<>loncc, 
rafii lift from a canal. 

07. Q. Are Ibcso wolblauds assessed iudepeudent of the 
c.tnal ?— lu those oases wliero they are indcpcmlcnl of the 
c.iiinl wo still exomino to too what tho canal supply might 
be. 

98. Q. Have yon any information ns to tho nninbor of 
wells constructed during the Inst ten years with the aid of 
loans? — No. Thcro have Iwn very few. Tlie people innkiiig 
wells don't caro for loans. They aro generally careful men 
iind I don't think thoy earo to borrow. 

99. Q. You said if the procediiro ns regards ialavi 
advances wua aimpllilcd and loans promptly grunted, thcro 
would ho more npnVicatiuns? — Y c». I am trying to simplify 
the procndiiro and linvn cabled fur report-s from all Colleo' 
tors. J^furc tho npplicants get tlio money into tlioir hands 
there is great delay. 

100. Q. AVliy don’t people toko the loans? — Iti the 
matter of lakavi wo aro going along at a tremendous rate, 
IIS iteturn 1 (Kovenno Statistic*) will show, but tho nneor- 
liiiiity ns to grmila forms n liindriinco. Thus, in the 
financial yc.ar 1897*98, Government was unable to give any 
grant to Bind. 

101. Q. Would tlio nppoinlmont of n special oflicer for 
disbursing loans promoto extuiislon? — That is a question 
like many otlicrs t'nnt 1 Iiavo been tbinkiug obont. 1 tliink 
it might, blit the worst of it is that i:e would bo wauled 
everywhere, and pften all that is iicccssniy is n very little 
inquiry. Ono propo-snl has been put fortvurd, wbioli iiilents 
liikavi, i.e., on certain fixed days, the Muklitinrkar should bo 
in the kaeliari for tbo disporal of all personal npidicntions or 
L-Dropl.iiitls,1he fact being widoly known. Tlio iatavi would 
tliun bo given without any Tcforeiices to Hubordiniitrs. Tho 
propo-tnl is already known ns luc/iarf diij s, nndlliorois 
no doubt that it would bo nn iidvaiitageouB ono. Bunding 
a cboqno to tho Iluxiic Dopiitj Collcolor is simply ludirrous ; 
it doesn’t uinko things ono atom safer. 

103. Q. (Mr. //ryAttm.)— Turning again to this qiics* 
lion of fallows. 1 understand that when nn cstiuinlo for a 
canal is made, it is oustomniy to take of Dm iiroa that 
will be brought under command ns tho nrea^ to bo irrigated 

seie. 


annually P— I think that is gonernlly done. I should say 
that was tho mlo. I don’t think thongh there is a rigid 
rule to that clfcct. 

103. Q. Looking at tbo figures yon have given to ns, it 
appears thcro are about 7^ mill inns acres on tbo canals and 
2§ millions irrigated only. Is it eonsidcTcd necessary that 
thcro should be n fnllnw two years out of three to savo the 
laud fromoxhaastinnp — That depends upon tho watcr*8upply 
and tho owners of lond yon aro dealing with. 

101. Q* I^ vory gool land and plenty of 

water, there is no rouson why yon should not irrigate the 
same land cvciy year F— Yes. There nro large nreos in 
Sind cultivated annually. Ordinarily lice is auHivated 
every year. 

lOS- Q. In eomo partatbey give lioo land a fallow F— 
Tos. 

100. Q. Is tbero room for increasing the irrigation In 
Sind, not by going into new tracts, but by carrying out im- 
provements on tbo oxisting canals F— Yes, to a very consider- 
able extent. 

107. Q. The -J rule wonld not apply F — Yon would not 
gut on exactly proporiinnato rutum by remodelling— aay 
yun doubled tb.' area of supply. I don’t think you would 
double ibo eullivation. 

_l<i8. Q. My point is this. To inoraaso tho total area in 
Bind, it is not nccoa«,ary to tnko np now lands or now terri- 
tory?— No, there is a good deal to bo done on oxisting 
canals; the remodelling, opart from exteusions, mill lead 
to larger Irrigation of the area eomroaiidcd. 

109. Q. Ono of our witnesses said tho ponplo woro very 
right in i-amr cases tonbandoo lift irrigation if tboy got flow 
lower down, linvo you known any eases of that sort F — 1 
can give you nn instance of abandoning lift for fiow in tbo 
Imds adjoining the Jnmrno, e.g„ the Tnndo Allah) ar 
Talnka, the rnllivatinn of which is all under lift and the 
oultivntors of which have been with difficulty kept from 
tranrfcirlng tlit-ir tenancy to tbo znmindurs on tbo Jnmrao. 

110. Q* I'he diil'orcncc between tho rates of lift and flow 
appears to be very slight ?— Yes, I am not surprised at your 
tn^ug that. 

111. Q- Whnt is tho diffurenco P— Hero is n tnlnkn with 
a lilt rate of U*. '^-12 and flow lit. 3*8. In Sukkur, which ia 
a very good tatiikn, the rates arc— flow Ks. -I*!, lift Its. 8-8. 
Bico is moro of course. Tho differenoo varies. If wo had tbo 
population, the lift would ho tho host, because it docs not 
render the soil walcr-h>gged, baa bctlCT straw for cattle, 
and the penplc live in n linppior way in tlioir vlllagca in the 
talukas where thcro is lift irrigation. Evory Bevenuo 
ofliccr will say tlint lift is better. 

112. Q* Haro you any idea what tho cost Ilf lift may bo 
takon at F — Tl.u anbjeot of tho cost of lift has been dealt 
with at gro-at length by dificrent olficors and is one regard- 
ing which I could submit statistics, but not giro any dofinito 
figatrsoiT-hand. 

113. Q. I wniit Id know whother yon can explain on 
wLal ouiisidcrotioiis tbo liftnhn ilepeudP — The lift is a 
vrvy sure snpplv. It never fniU^nTid novor varies. They 
don't have truubirsns reg-ards flooding. 

IH. Q. Yon don’t think it would bo an ndrantage, as for 
ns the peupio nro cimecrucd, to convert lift irrigation into 
flow. Voii think they nro better off n* thoy nro P — Yos, I 
think an, but oroi>s nio ririaed witli so much less trouble nnd 
labour under flow llrit limitation to lift would mean n great 
reduotiim in tbo food supply. Uoroover, it is only following 
an ceonomio law that peoplo should go whoro thoy can raiso 
tliolargostiircnof crop with tliu least Inbonr, e.y., whoii tho 
ground only needs to bo ocratobed and tbo wntor to bo 
turned on. 

il6. Q. IVlica tho Kulirl Canal was thrown one by tlio 
Irrignliun Cummiltco of 1802, wore you on that? — No. 

116. Q. One of tbo nrgiimonts in favour of tho piojcot 
was tlwt it would give How irrigation P — Yes. 

117. Q- I think all tbo now project substituted for it 
will not give flow? — It is rather a dillicnit thing to say, fur 
tboy are siip^iosed to giro a very ooiisidorablo fiow supply. 

I mil Tory much inclined to doubt if thoy will give as niuoh 
os is uiilioipatcd. 1 know lift areas wlicro people can- 
not be got to tnko up tbo hind, o.y., the Tnndo Alliiliyor 
Taluka. 

118. Q. Anything to do with tbo mica F — Nothing nl 
all. It would nut bo wise to say oue prefers lift lu llow. 
Either is very good for tbo production of grain in tbo 
country. 
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110. Q. If iL weir were mnde nt Sulilciir, it wonld te* 
open tbo qacstion of tbo Roliri Cannl P— 'Certainly. If the 
trcir was po«sibIa» nhonl which I know nothing, it would ho 
UagniBcent in itoreonlte. In the first place, the whole of 
the Khoirpur Stnto conld he irrigated, then you couio down 
to the Uydotnbad district with its high lift lands which 
would nil ho irrigated hy flow. The Dad and tho Mosrat 
Cnnols Wonld ho nhandoncd of courso ns independent 
Canals. 

120. Q,. The statements wo hare had regardioe the weir 
deal mostly with the right hank. As regnids the effect on 
tho left bank, wo bare not hod any opinions F— Yon can get 
the whole inaltor from Mr. Joyner's report. 

121. Q. Is colonisation now proccodtng on tho Jam* 
moP— I nm jnst going out to sco about it. None Is pro- 
ceeding At this moment. 

122. Q. WbyP— Bccaiifo there haro been diffionlUes 
about the supply, and the Colonisation OIGccr, Mr. BoberUon, 
wrote in and said ho thought we had better not go on with 
tho oolnnisation until tho snceoss of tho canal was inoro sure, 
beeauBo if tho'-o colonists saw any deficiency they nrc apt to 
pock their goods and go home, llio first 8 mites has silted 
a good de.al, but it gooi through n very bad bit of sandy 
country. Unt that, in tho opinion of tlio Engineeri^ was to 
be orpeeted and will gradually right itself. Then where we 
can we will begin colonis.ation ngoln, 

123. Q. Yon nro now ro.<irking time f— Yes. 

12'l. Q. How many colonists hare yonP— 2C yeomen, 
110 peasants. 

123. <2. The irrigation that li&s been recorded has been 
mostly hi; the existing poonlo f— Yes. To tho local pcoplo 
wo hare given large areas of laud. 

120. Q* colonists all came from the Fnnjah p— -Yes. 

127. Q. Has tho qitcslicn of rales on iagir imids over 
been discussed F— Tho question of Aol-ofiolias been ditcussid 
ns to wbol tlic rste slionid he, end it l.as been definitely 
fixed for Kviat at Its. l'-8 per acre. 

128. 9* 1» tlicio any other case except that of KelatP— 
Yes, on jagir lands in 8?ind irrigated by Goveinment canals 
tho rate on which varies from lU annus to C nnnas ]ier ocrc 
according ns the onitivation is ' rice,' * How * or ' lift.' 


129. Q. OnempeoU what a umlndar generally takes as 
haiaho when ho clears a canal. 

139. Q. And ho takes a share besides F— No, he takes 
nothing more for cost of clearance, 

181, Q. There arc some prlrate channels on the Ynlolif 
— ^Ycs. 

132. Q. If GoveromcDt made Hie distrihutary channels, 
water wonld he economised P— Yes, but it should bo 
remomhered that tho canals had for the most port existed 
prior to Govcrnmont taking possession of them, and that 
they hada vast net-work of private channels, s.e., distrihn- 
tnrics from them whioh it would toko an Immense earn to 
temako or remodel, and merely to build the sluices on their 
months incnns lakhs of rnpees. 

183. Q. In many plsoes tho watcr-eonivos ran parollol 
to each other, so that cstoh man may have his own channel ; 
(hat lends to waste of water ?— Yes, but the people object to 
being ehavchotdors and insist on their right to separato 
‘channels. But in tho Hyderah.'id district, whoro the old 
Innndntion Canals nro very had and the i iraranefS arc heavy, 
tho people would gladly hnre their channels cleared by 
Gorcmuient. A very eurions thing which 1 may mention 
ns rcgaids tho iriigation in Sind is, that nnder tiio Irriga- 
tion Act the siniees are the property of Government which 
tho people nsed tohe nisdr to maie, Eron now wo try to 
get them to pay part, usually half of tho cost. Properly 
speaking, the onus is on Goremment. The policy, howerer, 
is to leave thingi to work on ns they best can on all existing 
canals. 

134. Q. AVhal do the rlniccf cost P— Anything from 200 
to 1,000 rnpees. If yon put oil there elnlees in direct 
charge of the irrigation snbordinntec, it wonld mean an 
enormons inetcatc of eitnhlishment. It seems belter to 
watch the new sjslem on the Jararno an^seo how it wrwks 
and then on that experience improve, ITlien canals nro 
reiiiodellcd all the sluices are provided by Government. 

135. Q. From what I h'lvc ImiA tho colonists nro not 
Tery_ satisfied. Wiiy nro tlioy only brought from tho 
Punjah P— That is the clTret of the Cbennb. Onr colonist 
rflicor went to (he Cliennh and studied tho work tlioro ond 
so sooght his colonists from the Poujah. 


Tho HononrnHc Mr. P. S. P. Lew, C.S.L, 1.0..$., Commissioner, Northern Division. 
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Tho province of Gujerat has for the most part been 
formed by alluvion — a ptoress 
^-Mch is still going on. An arm 
of tho sea which once a.-p.arntcd it 
from Kathiawar and is now tvprcsecited by tho itnn of 
Cntch nnd the ohnin of Inguons linown ns the “nal" has 
bcon filled np within comparaliroly recent times. Tiio 
effect has been to silt up the lower coorres of tlio livers 
of that region so camplctely that instead of re.sehing tho 
tea they spread out over the country forming water-logged 
tracts with tho nsnnl oceompaniinent of saline elilorcseetiee. 
Such hss been tho fate of tho Punas which cnee emptied 
itself into tho Kan of Cutch, of the Uuvli, the Nilki, tho 
Blmdnr, tho Itodh river in Sansind Tninka nnd others of 
small size. The same process is, if I am not mistaken, 
going on nil down tho coa«t of Gnjcrnt os far ns the Tspti 
wogring the drainage of the country. The wholo Gulf of 
Camhay is being tilled up 'with shoiL, leaving only a 
narrow nnd dcrians wolor-way, ns may ho seen on any 
chart. The Malar Talnkn, once thoroughly drained by 
Ifao Wntnik and the Sabarmati, is now so obrioutly detc- 
riornling that Government iinvo had to make one redoc- 
(ion in tho assessment nnd will soon have to make anothor. 
Tho town of Ciimbny, ones upon the hank of tho Main, U 
now removed from it by several miles of aliaviol bank. 
Thero nro nater-logccd nreis in Broach districts north 
and sonth of (ho Nerbudda and in (he Otpad Taluka of 
Sunt. At tho same time the popular voice is nnanimouB 
that in tho rivers that command tfaesa areas tlio votsmo of 
water is imich lees and the beds higher than they were 
within the memory of living men. 


2. If tho above impression is correct, it sccius likely that 
the sncceuivo rivers from north to south, beginning with 
the Bbogawn and Sahuriimti, will silt Ibciuaeivci np and 
stagnate over tho count^, or find themselves other courses. 


In my opinion the snhjcet should he thoroughly examined 
and rfjwrtcd on by on exp-rt Engineer, so that broadly- 
conceivtd inea»cres mar be taken to prevent the dsteriora. 
lioa that has begun. 

S. Irrigation by Caniif.— This is not evcTywhete possible, 
Cans', »t is not 

''»'b’‘Me. Ill the sonlhern 
half of Surat district it is not needed, heesuao, with a 
heavy nnd generally constant rainfall nnd a retentive soil, 
a seci-ml crop (Irgiiminons) is grown after rice without any 
artificial watering. Kertli of the Tnpti the soil becomes 
black nnd is devoted to cotton, which is not picked until 
the cold Weather Ls over. It is s,aid that watering makes 
it rim to wood and leuves, bnt however that may be, the 
extra cost arould not be reconpej nt present prices. Nor is 
there anything to take its place. The people wonld err- 
taiiilr not toko ean.U water iii the lilack soil covntty be- 
tween the Tapii and Mfthi rirers, or in tho west of the 
Ahmadab.'id district. It would also bo suptfrflnous in land 
so roicntivo of moisloTe. In tho snndy soil of Parentij 
Tslnko, again, tho Hathmati Canal has Wn a failnre, 
because among other reasons tho loss in the channel by 
jiercolation is enormous nnd heeanse the rice bods will 
not hold water without great wastage. 

4. The only traela whire canal supply wonld bo welcomed 
by tho pcoplo are adapted for rice fields, tho sand being 
mixed moro Jeso with loam. In many villnge.s on the 
Khnri system tho soil is so light that it wonld almost 
novrr support a rico crop to tho end without the artifielnl 
supply. Even in other more retentive soils tho latter rain 
fail* In two or tlirco yearn out of five j but if water eonld ho 
guaranteed through the cold weather, o eecond crop of 
barley or whc.it could be scenred (provided there was 
maimrc), wlicthor the rice needed watering or not. The 
value of a canal reaches its climax in those villages whero 
the wells are salt. 
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- 6. caitnl irrigntion is not, ns d ralo, suited, to 

Gnjontt, I should not oppose certain Tvell-eoiisiderod 
sohemes. Objeotions aro: (1) the great diffionlty of 
securing a supply whiob zaiiy be depended on in years, of 
scanty miiirail, i.e., in the years wbcn it is most wanted t 
(2) tbo danger that prmoats may bo adopted as wore those 
of the Hatbmati and tbo Tnpti canals on engineering 
rather than on ngrionltu'-nl considerations; (8) the temp- 
tation to tbo cnltiToiors when water is brought to them 
without qffort to orerorop their land and to oreiilood it. 
On nil these points and on otliors, wells linve the ndvan- 
iage. On the other hand, tbore are tracts where, though 
the lend is good and the onltirators intelligent, many of 
tbo wells are biuokiHli. In those tracte a canal scheme 
might bo considered if otherwise feasible, if a suppl}' cau 
be ossnred and if the soil is suited to rico oultiration which 
in and will long be the ohief crop in Gujerat to need irriga- 
tion. 


6. It is for the lioe crop nlono that tho system qf irn- 
- . „ . , yatien/anlwin Guicratoaineinto 

” *■ existence. They Lave come dorm 
from Native rule. Their necessity is hatca on the fact that 
in probably 3 years ont of 6 tbe yc-irly ruiufnll snfliees for 
sowing, transplanting and bringing tbo plants forward, 
bnt fails at the lost when water is needed to matnro them. 
They are sometimea nothing but basins in the cornon of 
itelds which conserve tbe early rain tn be pnidont soiuo 
weeks later, ’they then run dry, wliclber large or small, 
for they arc not dug deep. Thofr bed should bo higher than 
tho surrounding conntry to allow the water to run on to 
the fields by gravitation. It follows o« of eoarie that they 
arc of 110 nee for^ watering raii crops, tbongh ther arc often 
tho means of saving a most valuable outturn of rice, ft 
may bo mentioned hero that Itio "Immod" rice grown 
in Northern Gnjorat commands tbe top price in the market, 
bring the only sort tbe wealthy riaf scs will cat. Sncccsrivo 
good crops would probably pay the cultivator better than 
sugarcane. 


7. The pnrtioulnra of those irrigation tanks will bo before 
tho Commission, ns also tbo declarations of the bigho-t 
authorities that Government is bound in honesty to keep 
thorn in repair in retnrii for the epcoiat wnler-mto which 
forms part of the assessment. They have not been repaired, 
as they should be, for reasons the Public Works Depart- 
ment will explain. I havo only to snggest that tbe pre- 
ference given to people who oontribnlo iO per coni, of tho 
cost sbauld bo abrogated. This wonld Irave the Fnblio 
Works Dapartment entirely free to take up systomotically 
groups of tanks year by year, which would tend to eco- 
nomy and Ihorouglmess. 

8- It has not been tbo .praotiec to give remissions of 
land rcvoimo when those works foil. Tboy should bo given 
with Toferoneo to tho genorol aren-cstimato of crop.s, 'bnt 
not with rcfcrenco to tlio water as distirignishod from tbo 
soil. For if tho crop fails, tho whole fails and n remission 
of tbo wntor-nito only, retaining tho soil rate, will not meet 
tho case. The division between the two heads is nodo in 
tUo survey reeot^, but difEsrculIy in every diatrlot, and 
there would bo room for diSorenco of opinion as to tho 
concctners of tbo adjustment. I am mysrlf of opinion 
that, as a rule, ouongb is not credited to water. 

0. Tito repair and construetioii of sucli works, if not 
nndertakon by a private landholder, concern the Imporial 
land revonuo only, and arc altogother ontsldc the sphere of 
District Boards. When expenditnro is incurred by tho 
Fublio Works Dopattment on au irrigation tank wiiioli is 
also a villsge tank used by tho people for drinking, bntbing, 
or watering cattle, cto., it is tbo praetico in this division 
to get n coiiiiibntion from tho District Buard. If private 
landbolders wished to imdortako work of ibis kind on 
thoirorrn land, tboy could readily obtain faiavi for it, but 
they never do. 

10. 1 do not ogreo that a good doop village tank awh 
ns was dug in lorgo numbers in 
vlllsac faniM, recent famine lime is nsclesiaven 

altbough not nsod at nil for direot Irrigntioii. In oldon 
limes it was ono of tho first bonofaotions that occurred to 
tbo man of means who wished to spend bia money for tbo 
pablio good. A sheet of fresh water whioh holds out 
througli tlio yoar is a contro' of Health and sweotnoss. It 
linraidifics tbo abnospboro. It is a means of olcnuliness to 
man and boast. Abovo all, it pormcates to all tbo wells 
within its innuonco ond correots their braokisbnesa if it 
exists. Boranrkablo instances of tbU could bo adduced. 
On tho whole, I am of opinion that in arid, saltish tracts 
tboro is no raoro boncficial form of famino labour possiblo 
than sinking a woll-planncd tank for storing rain vraicr. 


11. Similar to these aro water ppunHs in rivers where 

. , , owing to rooky beds they can be 

Imp^dlcB river water. maflo without great expense. In 

the river Wan ki, south of Bulsar (Surat distriot), theB., B. 
and 0. I. llnilway Company mado some years ago a 
masonry bnnif with a stnice in order to provide a supply 
for their station near at hand. The result is a permanent 
ntoro of water which is a delight to the oye. By satnrat- 
iug the adjacent country and aleo by means of dehudis it 
has changed n limited area into a perennial garden. Many 
each bunds and slnices would ho possible in tbe small 
rooky rivers of that part of Snrat district, end also, I should 
thinks in tho upper eoarsea of tbe Mabi and other rivors. 
They would probably not bo remnnerotivo to Government 
at first lot several reasons, but tboy ought not to coat mneb 
on woH selected siics, and they wonld conserve in the most 
beneficial form masses of water whioh now run off useless. 
Tho peoplo would slowly Icam to take full advantage of 
them. 

12. A nodorn form of enterprizo Is the erection of 

Steam lamps on river.. /'««» J’Jimps on 

river banks. I know or four on 
tbo Sabannsti and ono on tho Watrak, and there may be 
others. Tho water n generolly supplied to tbe cultivators 
in rotnrn for a half shuro of net crop. These undertakings 
should ho encouraged by Govemmont by imposing reason- 
able and nnifiirin ronditicina, and the possibility of their 
great extension slionid be borne in mind when framing 
snob schemes as tbo Sabarmati Canal. 

18. First, however, in tbo list of irrigationnl motbods in 
Gnjerat mnst bo placed wells 
‘ eonstrueted by the people them- 

selves. Tils fool that a oiiltirntor is willing to take tho 
risk and trouble of making tbo well ond of drawing the 
water isa security that ho has the means to make it a 
sncccsv,— the knowiedgo, tbo energy, tho appliances and tho 
munurol Tho canal and tho gravitatioo link made ^by 
Gorernmont guarantee none of these things. In icstriet- 
ing both tbo number of wells and the amount of water 
daily supplied to tho land tho co-operation of tbe cultivators 
nets ns on nutomatie check on over-irrigation which doss 
not exist when water is brought without consulting them 
nnd laid on their fields without any effort on their part. 
Conscquetitly wbcn snbsoiJ water is sweet, plentiful nnd at 
aworkalite distanoo from tho anrfoeo, nothiug moro is 
advfsahlo than to ciicoarogo tho onltivators by easy grants 
of tttkavi to dig wells. UnfOTtunatriy these conditions arc 
often absent. 

14. I think tbo interest on works of improvement as die- 
-r-iv.-r-T,..™. tinot from mere “agricultural 

cent., {. 0 ., 4 annas por month. Whatever may bo tbe case 
in some other parts of India, It is oertain tbaii in most of 
Gnjorat in ordinary times the sewear will lend for n sonnd 
improvoment, such av a well, at 8 nnnns por month, i.e,, 
G per cent, per annum plus a small commission on “open- 
ing bis hog." On loans for seed, buying cattle, subsistoneo 
of the cultivator, otc., bo will of course demand moro, nnd 
there is not tho elighcst reason why Government should 
not do so also and keep to their present rate. 

15. 1 do not tldnb tho method of distributing takavi for 

Talari— PnmptUnaB In dU- permanent irrigationnl works needs 
tiitiDtion. nny further simplIGcniion. Suinli 

loans for kaeheha wolls nnd for seed, ate., do not come with- 
in the scope of this discussion and should not, in my opinion, 
bo givon at all by Govcrniiiont except (1) in time of famino, 
or (2) to backward races whom it is desired to free from serf- 
doin to tho soacar. It moy ho woll that tho officer distri- 
buting for these purnosos shonld bo able to carry money 
with him on tonr nnd pay it out without any eironmloention. 
Bnt In this division tbo proollco for larger loans is for the 
nppllennt to prosont bimsclf onoo boforo the Mnmintdar to 
nsk for tbo monoy nnei ogain after tho roport by tbo “ Vil- 
lage Fanohaynt " to rccoivo it. These visits to tho talukn 
head-qnnrtors are not rogarded by tho peoplo os in any 
sensQ B hardship and arc or positive advantage as marking 
tho gravity of tho trouenotiou, A man who really mcano 
to mako a well will give luinsolf muoh moro trouble than 
that to interview tho brick-makor ox tbo mason, or, when 
need be, tho soiecar. 


10. Herein lies the crux of tbo takavi systom. Tho can- 
Taiorf-strietnMs Of »- tioK* loudholdcc IS unwllliug to 
eoTciT. mako liimsolf liablo to yoaily 

payments whioli Iio knows will be enforced vyith ngularity, 
even, for all ho knows, to tbo foxlcituro of his lands. It Is 
not merely tbo obnneo of n bnd year for bo may hope for 
lenlenoo on noconnt of that. If a death or marriago takes 
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pliico in Ilia honi-o and avcopa oH nil liis rciidy inonoy, llin 
sowcar will mSkD allowance, but not bo Govcrnniont- Honec 
ho hesitates. On moro than one occasion 1 hare InUly been 
told by Tlllngon that before taking large sums to build wells 
they intend waiting to sco huv it fares nitli those who 
borrowed from Gorernment' during tlio famine. The 
difficulty is not an easy ono to meet, lor of oonne a loan for 
a remnneratiro work must bo recorerod on bosiness*lika 
tonns, and any attempt tbrongii the village filRcore to take 
account, ns a toteear dors, of a man's private circumstanoos 
wcnhl only result in unbridled oormption. A generat 
concession, I would suggest, is the recovery by easier 
instniinonts than have hitherto been usual. The life of n 
well being from 60 to 100 yosrs or more, thoro is no rooson 
why ropavincnt slionid not bo spread over 20 years or moro. 
This would not be folt by a rigorous man. The smsllnoss 
nod tbe dofiniicnrss of tlio demands combined with freedom 
from dunning bctwccn-timcs would bo realized by alias 
great advantages. 

17. Tho worst contingency of all is tbat tbe well, being 

Telarf-KIiVctloliltor,.. "'"y 

Only yesterday 1 met a roan 

in Sahijpur (Dholka Talnka) who by nil aoeaiinta spent 
and lost J!s. GOO in this way Inst year. He had called 
in n Brahmin "lioslii " of local ropntc who professed to 
God water with waud and incantations, bnt only sncceeded 
in Gndiiig salt water. This morning I waw a well (in the 
Kaira district) which h.sd first of nil l>ccn dug and steinod 
to tho depth of 20 cuhils, giving sweet water. 'Die snppiy 
ran sliort and digging was contmned with the iisnal srooden 
ring, 10 cubits at a time, until a plentiful spring wav 
Te.aehod at nbont 60 cubits from siirfiirc of gronnd. This 
was good to the taste, hut after a year’s trial turned out to 
bo “clioiidn," that is, its ericcl w.ia to bind the soil together 
like glue and eventually slop nil growth. Tiio resnlt is 
that the well on which nearly Its. 1,000 hag been spent Hea 
tmtiecd and useless. Tho nnfortnnnle owner told mo with 
tears in liis eyes that ho had borroned all the money in 
1051 (iV.P. 1807'0S) from n lotrcur nt 0 per cent, and had 
nothing to show for his enterprize hut the debt, ^fany 
wells, cspeetally in favoured tm'ts, giro auveet and full 
snppiy at 20 or 40 feet ftom Anrfacc. borne give none nt 
nil nitliin n reasonable dcjitli, 9omo nic eall from the 
beginning. Some are salliiuently sweet for one w.-itering 
bnt not fur more, and these are of some nso for rico onttiva* 
tion. Some arc good for one sca«on and then mnst lie nnnsed 
for two or three Soma lno^t disanpointing of alt are sweot 
for n year or two and thou gmdnmiy turn salt. 

18. Tbe question is, can the people be aesistrd to meet 
thcjo freaks of fortune F The u-c of boring tools (.Rhaeda) 
good down to 50 feet or so is known to ttie people in many 
puts, and two or tlireo arc being placed at Govrn.ment 
crpenee this year in various talutas for free loan. I am 
not, howiTiT, sanguine of much resnlt. Eillier they will 
not find favour for want of export direction, or being 



to interfere in tlio business. The n«e of the«o shallow- 
boring tools will not, however, olw.iys or often prevent lorn, 
for permanent swcct-watcr is not often strack sdih<n 30 
foot, and in mo-t so1l„ tlie steining has to bo put in before 
that depth is reached. 1 notice below the suggestion that 
deeper boring under trained men sliould ho carried on in 
tracts where the npper Wistcr-bearing strata nro salt, and it 
might be nrtnngeu that these parties mar bnre in the land 
of any holder who is willing to psy the whole or, say, the 
luU of tlicir expenses, or, belter still, a tiled fee. Oasegin 
which tho water is not salt but '’oliopdu " me much more 
rare. At present the cultivator has to wait for n rennd of 
sent-ons before he ran detect the fault. 'Ihe Agrtcullaml 
Department should have at its service a Lihoratory where nil 
BucU points can be eoltlcd nt once for a umaU fee. Fvw of ilic 
people wonhl resort to it nt firai, fur they would hsvo little 
trust in its verdict. Tho sooner n beginning is iiisdo the 
sooner such pgencics will justify theniimlves. IVitli (he 
spread of education leaflets to inform the cnitivnior wltal is 
being done and whnt is possible to him would W nscfnl. 
'Ditimately ho would only have to got n lioring made, deep 
or Bhnllow, ns may be iudicati.d by the general water level 
of the country and get n eampdc tested both for merits nod 
defects, though even then lie would have to tako the risk of 
Ibo water subsequently turning salt. 

10. It has been suggested tiuit remission of iakari siinald 
ToSeti-iitinL*il<mtn«i,c be given io cvciy wse of failure, 
ot isiiutr. Thoro^ is much to be said for this 

proiiosal, but also many objections. It would lead to 
many and varied attempts at I tnnd which could only bo 


guarded against by thorough inquiiius which the nlitvidy 
ovprbnrdoncd staff ha vo littlo time to inako. Tho Collcolor 
miglit bo givon power to make roinissions in hard eases, but 
tilts half and balf solution would nbo be objeetiouabio. A 
dermito promise on whtcli a o]nim can bo based is necessary 
to pi^odnco full effect nnd also to oxclado fovonritism and 
intrigue. On tho whole, I do nut sco how Govoinment 
can safely tnko upon their shonidci's tho risk of faituro and 
am not very sure it wpnld bo dcslrablc'todo so if thoy could. 
I would prefer to minimizs tho risk by expedients notfd 
obos'o ami below— paragraphs 18 and 21. 


20. It has been soggested that Government should go 
ConsiractioD ot wells It *^*11 fortber tbnn this nnd nnder- 
QarrrnmentsiianrT. take thn construction of wells on 

n wholfsalo scale. I am ontiroly opjioscd to this. It would 
bo n serious ndvaneo on n wrong line — tho line of doing 
for tho people whnt thoy can do for thcmsrircs. If wo build 
tlioir wells, We may ns well build their houses. An experi- 
enced cultivator^ ran judge hotter tlion nny Government 
ogruey wlicthcr it will jiny or not to maho a well in n pari!* 
rular field. If he undertakes the risk and tionbic, it is the 
best guar, mice wc uni get tiint the po«ilion is suitable, i.c., 
near tliu villa<;e, that tlic soli in suliahic, that mnnuro is 
available, ihst water is likely to bo struck. lie is much moro 
likely to be right on thcic iioints than n Government officer 
wl«i>e only iniete.l in tbe matter is to show a return of 
wurk executed. Granting, however, for the moment that the 
Istti-r is a* g»ud n judge ns tho former, tho next question 
will 1>i>, who is to pnv for tlic work F If Goremmont is to 
paj', every one will want the free gift nnd liavo an equal 
right to it, and nwy few will be nWe to get if. Those would 
have to be excluded whoso subsoil water was indiflerent nr 
who could not use n well for want of manure or would not 
fur lariness (there nrc tn.sny mrii). In the weeding out of 
such holders hrihery would be rampsnl ; but even if they 
were fairly^ eliminated, it cannot be tcrioiialy.eenlrnded tbat 
the reinniiiinglneky ones sliould be supplied nitli a Wrilat tho 
«i)en*i> of ihf Slate. Yet tlie cost could not bo charged on 
them eltli -r in lamp or by enhancement of the a«sr>smenl nt 
the expiry of the gn«r.intced term sritlioiit tlivir consent, and 
no man in his s'liffs nould give his consent to liavc liis 
work done by tlio PuMie Works Department. Not only 
would it be Irtiee a« expensive ns if done by litmsdf, but no 
Ilian would uilliugly bring about Ids plnce a gang of subor- 
dinate oflieiale witli their imjHirtinent swagger and hard-and- 
fast inles when bo could get tbo work done by hi- owiipeonio 
wjioso intere-t It would be tu conciliate him oml meet iila 
srislics. The number of wells nirrady in the country that 

110 i!nuB>d is reiimrUblo, either be*.sure of the hulness of 
the water or bi’cs'ise of the Krine*s of tho mviicr or liis want 
of im'ins in the simpe of tarkle, bullocks, manure, depen- 
dents to help, wolchnien to proli'ot the viiluahle crop. Tho 
result of n svirtem of Giivcmmrnt wcll-.digglng would probably 
be to griMlfy increase ihtss uiifiuitful n'«e‘s. “Three acres 
nnd n cow" may lie tlm ideal of rnstic prosperity in England, 
but ” tlirco nrri-s and a well " is by no means its cquivnloiit 

111 liidiii, iliongh popular wiitcis often nrgne as if it was. 


21. There are tracts whete the surfnee water is su-ert 

mil oil no n*eount go deeper from 
n wcll-gronndcd fear of striking on bracki-h springs. In 
oilier- there is not even an upper supply of sweet water. As 
things nt pre-cut stnnd, unless there i« on .•uijn'enl river, 
there is ootliing po-siblo in .sitoh I r.icta except perhaps a eanni 
like tliat proposrd from the tiahsirunti. Tiieroare, however, 
iiidiriitions which give snitir hope that in places deoper srnter 
••till free from sdc, with a hcail U|ion it, may be struck by 
deep boring which should be systetnntieally undertaken. 
In llro-ieh town there is n well in wiiicli from n depth 
of more than 100 feet tlie water rises of itself to 
above the river level. In Viranignm town, if my local 
infornmnls oro correct, o pipe was driven down below tlio 
braekisli water, and after it had tapped a lower ond sweet 
spring w.as broken, bnt n jot of sweet water still wells tip 
2 or 3 feel above the top cud of the pipe. It was iu this 
lino of country that iVr. Giirsbsch recommended trial 
borings for an artesian well. Deep boring patties for 
special areas should bo org mixed, each under a supervisor 
who should be n skilled meclinnie. They should oiwrato 
wherover the general results are likely to b« most instruc' 
live, but tlioy should be free to bore in n private holder’s 
land on tomis os suggested above. 

22. It is not irrelevant to mention Ibnt in this provinco 

n'l events (ho benefleial results 
* of inigatiem depend dircotly on 

supply of manure. In the best villages that is llio real 
clicck on tho increase of w’clls, for no shrewd cultivator will 
spendmoDoy upon water unless ho can make sure of keep- 
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Sng np tbo fertilitr of hU land. It is BOrprising bov little 
hue been done to lend the cxiltivator to oxoToiso economy 
end resource in this ronttor. The need bas become greater 
' than eriT hero alnce the famine rednced the cnttlo by 70 per 
,eent._ Mr. P. E. Snbbiab's note on *' Different Bysteme or 
boneing cattle and consciring manure *' pnblisbcd as an 
" Agriaultnral Ledger ” is being translated into Gnjorati 


(Tlie President.) — How long have you been Com- 
tnissioner of the Northern Uinsion P — About 6 years. 

2. Q. "^are yon here all tbrousb the famine P— Tea. 

3. Q. You bare aabmitted a rery inferesting memornn. 
dura. The opening paragraph os regards the silting np of 
the months of these rivers reroals a very serioas matter 
and one that should bo inTcstigated P— Yes, it is a very 
serious iiialtcr indeed. 

4. Q. You say in paragraph 3 : ”In the sandy soil of 
rsraiitij Taluba tbo Hatbmnti Canal has been a failure, 
bccr.U'sc, among other reason*, the lo's in the charnel by 
percolation i* enormono and bccinse the rice beds will not 
l.cld water wiibont great wastagn "f — Yes, the count ly is 
not suited to riae enltiration. 

5. Q. Is it not worth while nsino the water for wheal 
and barley ?— Undoubtedly ; it is used, when they can 
get water in the cold weather. 

6. Q. I gather from tho note sent in by Mr. Beale that 
measures bare been taken to prorent the loss from the 
canal ; assuming that this is cffeclire, would the canal 
then bo a suece»s, if _ tiio water did its full weamro of 
work? — I should not like to speak dcflnitcly. My impres- 
sion is that the result has been already to deteriorate a 
goad deal of the land by cdlorescenoo and tho grneral 
complaint of tho villagers also is that the land Is getting 
ezbansfed bccanec their supply of manure is not snili- 
oient : the water being brought to their doors tempts them 
to over-water and over-crop the fields. 

7. <2* le (be efilorescence on tho inerense F— Yes. 

8. Q. Did it nut exist before tbo canals wore started? 
—I cannot say j it probably did. 

• 9. Q. Yon soy in paro^ph 4: "The only traola 

where a canal snpply wonld bo welcomed by tho people are 
odanted for rice fields, tbo land being mixed more or less 
witn loam.’’ Is there any part in Gnjemt anewering to 
these conditians where it is likely that canal irrigation can 
1)0 introduced F — ^'Ibat would be more or less the lino tho 
Sabarmnti Canal is supposed to take ; wbother it is desirable 
or not is a question ; it wonld lead to the people growing 
a second crop tiint would bo chiefly regulated by the eupply 
of manure ; there is no doubt tboy would grow barley and 
wheat. , 

10. Q. You say the canals are broken reeds, for tho water 
fails in time of need ; wonld it be worth the cost to have a 
thorongh sorvey made of the catcliraeiit basins to the north 
of this district, to sco whether it was possible to store 
water?— Yes, espccmily in tbo Fancb Slalials, 

11. Q. The best plan would be to have the catchment 
basins exhaustively cxnmincd ?— Yes, ojrtainly. 

12. Q. Wo were aasnred that braokish water was very 
good, for barley F— Yes, if it is not too brackish : aud. it is 
not bad for wheat. 

13. Q. Air. Mollison says it is to bo recommended for 
tobacno V — ^Yes, particular salts. 

14. Q. You say in paragrapli 7; " I have only to suggest 
that preference given to people who contribute 10 per cent, 
of the e(»t should bo abrogated. This would leave the 
Public Works Department entirely free to take up systema- 
tically groups of tonks year by year which will tend to 
economy and thoroughness.’’ I thought that the Public 
YTorks Department, quite apart from this rule, takes op any 
tank needing repairs?— A certain amount of expenditure 
goes ou, and as those who pay 10 per cent, have the prefer- 
enee, the others are more or loss out of it. 

^15. Q. It seems to men little hard that if villages are 
willing to cootrlbute a shore that that willingness should 
not be taken as an indication that their necessity is gre.at 
and that preference shonid not he given to them ? — That 
simply means tliat they are teady to pay more than is due 
from them rather than not get it at nil. 

IG. Q. Do yon think there is a moral obligation on the 
State to keep the.*e tanks in order? — Yes. 

' 17. Q. I believe that when the lost Rerenoc Settlement 
was mado they^ were in such b.ad order that the settlement 
was mode low in consequence. If the cultivator found ho 


and, if approved by Government, should he ciroulated to 
every village. Theta are few now which do not contain some 
cultivators who can read and write, and muoh good night be 
done by the disseoiinstion of nsofnl agricultural inmrma- 
tjon in vernaonlar leaflets. That, however, is wondering 
beyond the scope of this note. 


could not irrignto from a tank and he asked for a remission, 
wonld it be given to him?— Yes, tho landholder often 
abstains from osking for a temission, believing that if ho 
gets it, it will mean surrendering his rights. 

18. Q. Wo heard that there are 1,200 tanks in Alimad- 
ahadP— Yes. 

19 . Q. Wonld it be possible to fix a certain limit for those 

that Government deeiiner to repair and make a remission if 
no tepaiTB'are made? — That is already done. 

20. Q. And tho nssesament remitted? — We remit the 
assessment if wo arc asked to. 

21. Q, With reference to what yon say about slnioes and 
Itimh ill pamiraph 11, this refers merely to using the broad 
channel of the river ?— Yes. 

22 Q. Canyon quote a case ? —Yes, Colonel Prescott, 
who wa* a very experienced oflieor hero 30 or 40 years ago, 
stnmgly recommended tliat a great deal might ho done on 
the rivoi Sheri by making bund*, but that is a point that 
requires very careful examination ; it is the common belief 
that the water is “chopdn ” (oreates a caky soil). 

23. Q. Wc were told yesterday that eoioear* decline to 
lend money for the constrnclion of wells ? —I don’t at all 
ticlievo that they won’t lend money for wells in ordinary 
iimis. 

2L Q, It was said that the bania would not lend a large 
sum?— He wonld lend money if he was sore it was 
being properly* used ; as a matter of fact, no rayat can dig a 
well witliont heb from the bania nnless he gets tabavi from 
Govemmont. It a bania is satisfied that tbe money is 
going to bo properly spent, he will lend it. 

25. Q. I gather that yon do not tliink there is any 
material inoonvenienco caused by delays in granting 
advances? — No. 

26. Q. Wo heard yesterday that there was sometimes five 
and fix months’ delay P — That would be oxcrational, I think. 
It depends upon the pcrBonality of the oiScer concerned ; 
there need be no great delay. 

27. Q. Do you think it would be a popular measure and 
an expedient one instead of giving ndvanocs, merely, to 
eiye the money and assess wet rates in fntnieP— I should 
think it would be accepted with reasonable armngemonts, 
but n man would Boonor have tbe well bis own property. 

28. Q. It would be his own property nil the same ? — As 
long ns there is assessment, be thinks it is likely to be 
increased. 

2d. Q. Yon suggest tbe rednolion of the rate of interest 
to 3 per cent. ; wonld it stimulate the construction of wells 
largely if Goversmont were to give it free of interest al- 
together? — Yes, I tliink it would. 

50. Q. As a famine protcotivc measure P — Yes, I should 
tlunh ED., 

51. Q. If it was given out on these terms for tho next 
ten yean or something of that sort?— The Government 
made a similar concession on tahavi advances daring the 
time of famine and it was very ronch appreciated. 

32. Q< 7'he moral cfToct wonld be good ? — Yes, 

33. Q. Yon think that one cannot go wrong in mnltiply- 
ing good wells P — Not if the people have tho construction in 
(heir own hand*. 

34. Q. Yon say in paragraph 16 : " A general concession 
I would suggest is to recover by easier instalments than have 
hitherto been usual” and that "repayment ahould ho 
spread over 29 years or more.’’ I anderstand the law allows 
29 years? — I don’t think the practice is so. 

So. Q. Wliat is the pvaetlee ? — It depends upon the idle* 
enmcracy of tbo Collector ; I think it ordinarily is not more 
than 10 lo 12 yenrs. 

36. Q. Yon on the whole recommend that remission on 
iaiavi should be given in every ease of the failure of n 
well? — No, H is a very doubtful paint. 

37. Q. Supposing a man came to the Collector and applied 
for assistance in luring and it was given; if tliat well 
turned onl a fuilnre, I suppose yon would help tbe man 
thonP-Ycs. 
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JiTrtFmS, S8. Q. On tbe irbolo, what nteainres on the part of 
\Ft Zely, Oorernmeut do you think ndvisahle to proieot this prorinee 

_ oE fSnjrrat and to make it more fit to withstand famine P — 

1 don't think anything heroic is possible ; there era many 
nsefnl minor measures ; I should thnroughir prospect the 
Dohod Tatuka of the Fanch Mahals ; then I would adroeate 
the oonstmetion oihundi in rivers of course the ancient 
system of tanks for assisting rice enltivation should he kept 
in perfect order ; lastly, 1 snonld develop wells as fredy as 
possible. 

39. Q. Turnine to the question of relief in famine, what 
in the beet form of work P — Digging, certainly. 

aO. Q. Wonld yon employ famine laheur on small tanks? 
— ^Tes, hecanso there is really nothing else. 

41. Q. We hare heard in some places of long earthen 
dykes pheed across the country to intercept the water ; 
would yon recommend Ihst sort of work P — They would only 
he possible in oertatn localities, e.g., to intercept the Hood 
water in the central and western parts of Ahmadehad. 1 
don’t think it would be possible on any lorga seals owing to 
the conformation of tlie conntry. 

42. Q. We have^had some evidence regarding the water* 
logging of certain districts end were told that in some plnees 
drains are looked npon with snspioionP — CndonhteMy a 
drain is a great boon in some years and a great enrse in 
others. 

43. Q. We have heard the objection to a drain that it 
fiowB too fast and wnehea ofT the good soil P —That is so. 

44. Q. Do yon consider these drains a good form of 
famine-relief work P— Certainly, most excellent. 

45. Q. The famine work ^programme is got np, I nnder- 
stand. by the Exeentive Engineer in oonsnitntion with the 
Collectors ; does it come officially before yon P — Yes. 

46. Q,. Is it being kept np pretty well in these parte P — 
Yes, I have a complete programme. 

47. Q. la there sny mle } observed os regarde half-yearly 
or annual revision P— Yes, they are sent In annnallyto be 
revised. 

48. Q. (Mr, have heard a good deni ebont 

the drought in these parts, hut dees it ever happen thntland 
ie damaged hv exersstve floods P — Yes, before the great 
famine in 1899-1900 there was more damage by flood than 
by drought. 

49. Q. That is to say, rivers overflowing thoir hanks P — 
Yes, in 1876 ths Saharmati overflowed and did enormons 
damage, destroying valuable land. The country has not 
recover^ from it yet. 

60. Q. What was the eEEeet of that flood P— It overlaid 
the good soil with sand, 

61. Q. Does it draw np the s.ilt F — No, it does not lie 
long enough for that ; it rnne over the country. 

62. Q. The only damage is the sand P — Yes. 

68. Q. If the country is thoronghly saturated by a flood 
of that sort, does it hare any effect on the welle P — A great 
many wells got thrown oni of nsoj they got silted np. 

64. Q. They have not become saline P — 'No, 

65. Q. Is there salt efflorescence F— Not that I am 
aware of ; the flood comes and goce very qniekly. 

66. Q. Tn any proposal for putting weirs Bcro<<B the 
rivers these high floods would have to he considered P — 
Undoubtedly. 


61. Q, In ease it was necessary to employ relief lahonr, 
wonid ithe snitahly omnlftyed on small tanks P— It might 
hnt at most would not give very much labour. 

62. Q. I mean village. lahonr F— Yes, no donbt. roany 
have been repaired. 

63. Q. Are thev entered in the programme P— Yes, the 
small ones are clubbed together in one item. 

64. Q. Yon sav in paragraph 6 that tanks are Dover in 
DSC for rtr£s irrigation, because they are ver.r shallow and dry 
up at the time when water ie wanted ; if the taub were 
deepened bo_ ns to hold more water, would the people lift 
water ont'for the rahi crops P — I am afraid not ; some of the 
more enorgatio might. 

66. Q. Tbe cost woold be more than they are willing to 
incur P— Yes. 

^ 66. Q. Yon gay in paragraph 12 that steam pnmps on 
rivers should ha enconrsged by Government by imposing 
reasonahle and uniform conditions ; is it necessary to impose 
any conditions at all? — It is a matter in whieh Govern- 
ment ae general landlord msy impose someoonditions, , 

67. Q, Would iiovernment have any loeiu $tandi in im« 
ppaing oonditionsP— Yes, as proprietor of the water of the 
river. 

^ 68. Q. The Government is'not the exelnsive owner of tbe, 
river; is it P— I shonld gay so. 

60. Q. As regards the Saharmati Canal, yon don't seem to 
he very strongly in favonrot itP— No,I would only strongly 
advocate it in a year when we were very hard np when it 
might be worth trying. 

70. Q. Do yon not think it would have any protootive 
value P— I doubt if the value would ho commensurate with 
the eost. 

71. Q. (Mr, Jhletton^—1 gather that yon don't agree 
with the opinion which has been expressed in the papers by 
some of the witnesses that famine is so me in Gnjerat Ihnt 
it is not worth while spending money to protect the Pro- 
vince P-No. 

72. Q. When was'tho last great famine f— In 1818. 

78. Q. How long have yon been in GnjemtP— Thirty 
years. 

74. Q. Within that 30 ^ears has there been anything 
like severe distress or sonroity of any sort short of famineP 
—No, there has never been any need of relief works until 
ths Tceent famine ; there were n few works in the Paneh 
Mahals in one year. 

76. Q. Can yon tell ns anything of the period between 
1818 and the time over whieh your experience extends ; any- 
thing about the previous 60 years P — I shonld not like yon 
to take my information ns exact, but there hove been* years 
of scarcity. 

76. Q. Was there no distress in 1877 P— Yes, there was 
local disfrsss, in the distriot of Broach espcoially ; the oropg 
failed locally owing to attacks of grass-hopiwrs ; it was a 
terrible year in the Deccan hut not in Gnjerat, and there 
was IoobI famine about 16 years before that. 

77. Q. So that we have had three famines in the conntry 
owing to drought in which there has been no need for relief 
worke in Gnjerat P— Yes. 

78. Q. Speaking of the Hathmati Canal, there seem to 
be two complaints— 


67. Q. In paragraph 6 yon speak of the “danger that 
projpots may be adopted, as were those of the Hathmati 
and the Tapti Canals, on engineering rather than agricni- 
tnral oonsiderationa " P — Yes, T don’t tliink from an a^- 
onltural point of view the Tapti Canal is a very promffnng 
scheme. 

68. Q. Is it not now being reconsidered F — Not that 
I am aware of. 

69. Q. I think the Bombay Government wss asked to 
consider the qneetion; you hare heard nothing nhont it P 
—No. 

60. Q. Am 1 to understand that on email or ' one man’ 
tanks the water assessment has been taken off? — The 
Government does not take the initiative ; if tbe people 
apply an inquiry is made, and if they do not get water we 
remit tlie assessment; if they get n water-supply (he 
assessment remains, oven if Government have no intention 
of keeping them in repair. 


(1) tbe rice beds will not hold water; 

(2} the supply of manure ie limited ; 

Bupposiag it was possible to snhstitoto rali for riee, 
would not that meet both diffionlties; nt5» requires less 
water than rice F— I don't think that anything practtoal is 
possible. The cultivator would never be induced to believe 
ID it. He would have no confidence in the snpply of water 
holding ent for the rali. I think myself that it might be 
an advantage. 

79. Q. In regiird to the moral nhligation of Government 
to clear the tanks, we were told yesterday that at the 
revision of settlement the state of repair, in which csoh 
tank was, was taken into aoeount and the assessment wag 
lowered in consequence, and wo understood the argument to 
be that this removed the obligation of Government to 
clear the tanks ; do yon agree with that P — Yes, as regards 
land which received no water at tbe time of the revision of 
settlement. 
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80. Qt If GoTcmment no\r epends money on tboso tantis 
and restores tbcm to their original conditionf it might fairly 
taho additional aBsessmcnt on aeoonnt of the improrement 
on the land already assessed P — If it gives a better eapply. 

■ 81. Q. Yon have said that if 100 ocres are nndcr the tanh 
the first land to suffer by the insniiioient supply is tho mors 
distent laud which loses its irrigation nltogother, and that 
the nescssment on this is reduced but not that on tho 
nearer lands. The rodnclion is on tho area irrigated, not on 
, the quality of the supply P— Yes; tho result of clearing 
'—the ianhe wonid ho to water tho more distant lands which 
should be assessed again within the time of settlement. 

83. Q. Have yon had many applications for a rednotion 
of assessment on the grounds that tho tank is out of repair 
-ond tho supply of water insoincient P— Applications of that 
kind don’t come .to me, but os Oolloetor I rememhor they 
used to come in. 

83. Q. Do yon think that tlio number of such tanks 
hears o' enhsisntial proportion to the nnmhor of tanks 
wliicb arc filled F — A great number of people don't got 
water who hare to pay for it ; they believe that the tanks 
will be repaired sooner or later, and that 1^ ohitining n 
reduction of assessment they would surrender their rights 
to the Rater. Xliere is another reason, ond that !<>, that the 
water-rate is inelnded in the consolidated assessment, and 
they don’t realize that they pay for the water. 

81. Q. In the cose of very small tanks, if Government 
has decided not to repair them and was prepared to remit 
the water osscssment, would it he pMcsible to get tho people to 
keep themP — It would bo difficult to get them to com- 
bine.. 

85. Q. Seeing that Government is not prepared to do the 
work ond that too people cannot, would Loral Boards ho a 
possible ogcncy. Supposing Government were to allow 
lioeal Boards to ‘tako tho wet assessment that nay fairly 
bo assessed on the land, and so put them in funds, could 
not anything be done P— I ehonla not advise it ; they ato 
tho worst ogciioy yon could have. 

80. Q. You don't hope much from them, even supposing 
that the money difficulty is got over P— No. I should be 
inclined rnthor to trust to the ogeney of the people. 

87. Q. Do yon think the people might he induced to 
make small tanks?— They might, but there would be o 
difficulty in obtaining land for the tanks. 

88. Q. You say in paragraph 8 : I am myself of opinion 
that, aa a rule, enough is not credited to water," Do you 
know whftt tho system of credit isP— It is a more survey 
question ; I don't think it is of much practical account ; 
the OEsessments are consolidated ; tho separate assessment for 
water docs not appear in village records. 

89. Q. Is it not important that Government should know 
OTnotlywhnt it gains by tho tanks P— Yes, I think it is 
gonPTally under-estimated. 

<■ 00. Q. Whnl is your opinion based upon P— I undcrslond 
the gonorn'l principle is that tho heavier the rainfall of the 
country tho higher tho watir-wtc ; In Konlcno, I believe, tho 
soil rote aud water-rote are equal. Here, in Gniorol, whero 
there is less rainfall, the watcr-ralo is considorably less, as a 
rule, iiian tho coil rate. 

91. Q. You think it ahould bear a larger proportion P— 
Yes, tho amount credited to tho water ehould correspond 
more or lees to the net produoo of irrigated ne compared 
with that of dry lands. . 

02. Q. Your opinion founded upon csporicneo is that 
that Is not tho caioP — Yes. 

05. Q- ^■■^cetion of 

crediting too little to water P — Yes. 

04, Q. (Jfr. Jlfitir-Afacitcnsie.)— Tlio Bcareity or abund- 
ance of niinfolliis not n leeitimntc ground lor n higher 
jote p — Not, if it is fully roplneed by oitificial watering j it 
docs not matter to a man whether ho gets his water from a 
lank or tho hcarons. 1 would credit ns roiioh to tho tanks 
in Ahmadabnd as to the heavenly supply in the Eonkan. 

06, Q. (3fr. IShefson.)— Would yon extend the number 
of tonka largely P— Noj 1 don’t thinfs I should ; In proposing 
a snrvoy I had in view storage tanks. I would not increase 
tho number of irrigation tanks. 

£lfX By itrjlgntjan tnuka.vou on^y refer to one that 
holds enough water for riooP'— TTcs. 

' 07. Q. Would you ndvoento largo storogo UnkeP — Yesj 
where they arc poteihlo. 

08. Q. Do you think they would pay— as a inero financial 
question P— They would not pay to begin with ; not in tho 
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Danoh Mabels certainly, os the people ore not accustomed to Mr, F. 8. 
wHgatiou ; they would soon learn it ; there is h groat market' P, Lelv. 
forriceinthePanehMohols. . T 

09. Q, (7^9 President .) — They might bo carried on os 
I amiuB relief works P— Tes. 

100. ^ Q. (Afi*. Jhletsoti ^ — In Gnjorat hove they had any 
oppreciablo effect on tho wells P— Yes. 

,101. Q. Snob on effect as to rnaterinlly increase their 
yield P — Yes. 

102. Q. Supposing Government were to. make a large 
tank in a troot in whiok there wore wells, apart from the 
ii^nal irrigation from the tank, would it oxorrise a material 
weet upon the prosperity of the tract though the wells? — 

Certainfy; tanks sweofon the braekish water of the wells 
in Qujerat, and in this way do inoreose the prosperity of 
certain tracts. 

, 103. IVonld not tho tanks bo entitled to soma credit 
in oonsideration of that improvement P — I am afraid that it 
would he diflionlt to estimate the amount ; there would be 
so many ehndcs of effect. 

101. Q. It has never been doneP— No. 

105. ^As to well*, what e<tiinate did yon form of their 
pntesiire vafn<= in iiip fate famine ; Aow did tiioy wort f 
—As a waiter nf fact, fliey were very disappointing ; in the 
cold weather of tho fumino year they were immensely 
eiripnded, hnl the crop'; were very poor, owing, tlie people 
oaid, to the gronnd not having been rained upon. 

lOG. Q. Their protective voluo wos not very great ? — - 
No. 

107. Q. Does their supply dcorease yeor by year in the 
case of prolonged dronglit P— Yes. 

l03 <3. YVero they very diaappointing this year P— Tho 
rali crop promifcs rather well ; but ns the water-supply in 
the wells is much shorter, the area will ho emoUer. 

109. Q. On tho whole, they do afford a enbstnntial amount 
of protection P— Yes, eepeeioily as regards fodder. 

110. _Q. Apart from tho tahavi question, liave yon any 
BCggesiions to make ns to the means of stimnlnting the 
couetruolion of wells by tho people P— I don’t know of any 
means except tahavi, 

111. Q. As regards the rule of oxomption from assess- 
ment, I nm anxtons to get yonr views; it is of great 
importance to know how it works ; wo have been told that 
the people thorosciveB haven certain nmonnt of want of 
eonfideoee in it ; what is your oncrioneo ; do you think that 
is so P— No, I siionld sny not ; I don’t think the whole of tho 
population thoroughly understands tho intentions of Gov- 
ernment, bnt they are gradually learning to understand. 

112. Q. Would a cultivator, who liad made a well and 
wiiQso rate was enhanced on noconnt of n riso in prices, real ize 
th-it the cniiancomcnt was not duo to the well F — 'Yes, I 
think so; his noighhour who had not mado a well would 
ols I have his rate enhanced. 

113. Q. Do you think that, as n^ role. Government does 
arrivo at the one object of exemption— the stimulation of 
private eoterprisoF — Yes. 

ll'i. Q,. How long has this policy been at work?— It was 
legally established oa tho rovieion of the Code in 1836, 1 
think. 

115. Q. (Mr. Muir‘Maehen:ie.)—'WM it not working 
hefoTu that?— It was then made plain in chapter and verse ; 

I should bo inclined to dote it from 1886. 

116. Q. (iUR I6betsvn,^—Do you think tho people's 
knoulcdgo of the principle might date from 1886 ? — Yes. 

117. Q> Db you think t1i« nnmhor of wells bos increased 
uutch mure rapidly etneo 1880 apart from famino years P— 

I Cannot say ono way or tho other ; in any ooso 16 years is 
u short time. 

118. Q. Can you tell ns onr facts in support of your 
statement regarding tlio stimnlation of private enterprise 
owing to exemption P — I oannot say. I havo no statistics. 

110. Q. As regards the cITcot on tho ordinary rayat, do 
you think that bo would mitko a well on promise of per- 
manent exemption, when ho would not make a well on 
promise of oxemptinn, for 30 or 40 years P— I think it 
would make a groat deal of difTorenoe. 

tMr. Muir-Maokonzio read out figures relating to wells 
in Gnjorat and etated that from 1866-87 to 1896-07 there 
had been n very email inoroaso.] 

120. Q. Now in regard to tho question of recommending 
certain lenicncios and liberalities in order to stimulate 
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tlio conslmotion of wollsj incli os tlio rcdiiotion of iniercat 
on loans and remission of ndrances, eome of Trliioh yon 
yoniself Bnggcst ; tbe ^ost of these mnet of onnrse come 
out of the pnblio pariic< In Northern India me can recom* 
mend them on the ground that, nlthonghforat'ime Govern* 
ment mill lose moneyi still if rstra moils are made after a 
period of rzomption there mill be a financial return in the 
shape of onhaneemont of direct rovcnnc ; in Bombay mhorc 
the csemption is permanent there is no snob praspeet ; 
mbntercris given is lost for ever ; and except ns regards tho 
general prosperity of tbe country tliara is no financial rc- 
tnmF — No, there is a considerable retnrn to tho rayat, 
tbongb not to Qorommont. 

121. Q. If yon make the rayat a present of tbe interest 
on n loan of Bs. 1,000, yon take it out of tho pockets of the 
people of the rest of India. What I mish to point out is 
that in one ease yon get a rolnm bnt not in the other, and 
that mherc tho exemption is permanent it bceomes more 
dlllicnlt to snpport the measures of lenionoy mhtoh yon re- 
commend. Take a province in mliich the term of exemption 
is limited, say, to SO or dO years ; mould yon have the 
exemption permanent or mould yon grant the moro faroar* 
able terms as regards interest and remissions; mliieh eon* 
cession do yon think mould have tho greater oiTect in 
sUmnlaling private enterprise P — Why not both P 

122. Q. If yon could get both, tho question is in mliioli 
may mo shonld ho more likely to stimulate private interprise 
in snob a province ; mhether by tho proposed mensurrs of 
leniency or by changing tho 80 or 40 years’ excropfion into 
a permpnent exemption P — It mould depend much on tbe 
viem of the Individnnl landholder. We might give him the 
choice bctmecn making bis mell mitli aid from Government 
liberally given mitli exemptions for n limited term, and 
making it mithont aid from Govornincnt mitli permanent 
exemption. 

123. Q. Do yon think a rednotion from S to 3 per cent, 
interest on fahavi mould actually induce a rarat to make 
mclls P — 1 think it mould bo a strong indneement. 

124 Q. Would it induee him to mako mells mben be 
mould not ordinarily mako them ?— Yes. 

126. Q. Tow mell proteets (not very eifcctnaHv) 2 to 4 
acres in one year of drought out of SO; is it mortb tbembilo 
of Ooremment to purohaso that amount of proteelion by to* 
mitting the interest on loans for mells P — The pro- 

tection in n famine year does not represent tho total benefit 
by any means. 

126. Q. You think it mould bo mortb mbile on tho 
mholo P— Y’es. 

127. Q, You s.ay in Goiornl a lania mill lend money for 
molls at 0 per cent. P— Yc«, to a good substantial rayat. 

123. Q. (ilfr. A/nfr-JI/aciensfe.) — Would he do it in 
any district P— It mould he done in Surat. I don’t doubt 
it mould be dono in Bro.’iob ; I am speaking of pre-famine 
years ; the sccnrilyberc is mnrcTalnablo th.in in the Deccan. 

129. Q. It is not restricted to tiie patadart P — It is re- 
sfrieted to a man of repute in the village. 

130. Q. Yo largo ' hind-holdcrsF — Not necessarily; it 
monid depend open tho obaraeter of tbe roan. 

131. Q. Wonld a man balding not more than 10 acres 
have any obnnroP— -If bo is otbermiso a man of trust, there 
monid bo no didicnltT in bis getting It ; sometimes a lania 
goes shares in tho mell. 

132. Q. (Jllr. Jbbe/eon.)~You rceommend recovery of 
loans by 20 instalments ; it has been proposed in some 
quarters to nllom 60 P— I think that mould bo too much. 

183. Q. Wonld not the risk of the mell failing, or turn- 
ing salt or falling in bo a snbttantial danger to Government 
if it increased the number of annual instalments to 50; ibo 
longer the period of payment, the greater the risks? — I 
don't think it would be mortb mbile to prolong the ngony 
boynnd 20 years. 

134 Q, Yon lay considctnhlo stress upon the rigidly of 
recovery ; do your rnles nllom tho postponement of instal- 
ments ?— Yes. 

136. Q, Are tho rules acted upon?— Yes, it mainly de- 
pends upon tho good mord of Ihevillogo aeconniant. 

136. Q. Can yon suggest any may in mhich this riradity 
could be tempered F— Nothing, except by making the in* 
stalments so smoll that they mould not bo felt. 

137. Q. Wo find complaints that the delay in granting 
laJcavi cansed by inqnities ns to solvency, etc., is one of tho 
serious ohjeotioiiR of our systom ; are such inquiries nercs- 
saiy seeing that by lam tho loan is tho first charge uTOn tho 
land F — Yes, I thiok they are ; Government certainly have 
thorightto8npcncdothe6ania,hutI donbt it monid ho 
miso or jnst. 


138, Q. Yon say that jron hesitate to rcoominen.d a lomls- 
sion mhoro the mell falls in ; supposing mo only gave remis- 
sions mheto a mell mas const rnoted on a site approved by 
GovemmentP — I don’t think that mould mork. 

138. Q. Supposing that me had approved of a site offer 
a trial boring and that tho moU failed P— Then there mnuld 
be good reasons for giving a remission, bnt 1 think that ' 
mould ho extremely rare. 

140. Q.. There is another snggostion that Government 
might only romit a portion of the advances F—I should 
objeot to that, as there mould be a question of bom much it 
should be. 

141. Q. Does tho absoneo of any tenancy right prevent 
tenants from making hundt, eio. F — Tho tenants don’t lay 
out money on the land. 

142. Q. Would not' the old omnorsdoU? — If they are 
protected they do sometimes. 

143. Q. Yon don’t think that tho absence of protection 
opccatcB BO ns to rcstriot extension ? — No. 

144 Q. {Mr. Pajaratna ITdlr .) — In reply to s ques- 
tion by hfr. Ibbctson, yon said that there mtu in the case of 
most of the tanks n Bnrrcnder of assessment nt tho revised 
seitlemcnt and consequently the moral obligation on the 
part of Government to keep np these tanks has been re- 
moved or lessened ; so for as regards those lands mhich are 
still assessed as met, is any reduction made in ease the tank 
fails P— Upon appliestlon of the holder inquiry is made, 
and if the tank is found to have failed, the assessment is 
proportionately rcdnecd. 

145. Q. WIint amount has been spent on tho rep.air of 
tanks during the past 15 or 20 years F—I cannot toll you. 

140. Q. The nnmbcr of molls in yonr division has not 
very largely ineronsed ? — No, I believe not. 

147. Q. Might it be due to the present complicated sys- 
tom of inquiry regarding Inansf— It might be doe to some 
extent to ino complexities of the system, nnavoidably so, as 
mo must be sure of some seenrity. I don’t see mby there 
shonld be any nndno delay at nil ; me are nom beginning a 
new epoch in regard to ialaet for mbloK there mos ro 
demand before the famine; me ought to scoanomde- 
velopmeiit during tlio nest fern yc.irs; the system seems 
to bo as simple ns It esn very mell he mode ; a mnn asks 
for money, yon msko n reference to tho village olfieora and 
if the inquiry is sntisfnetoTy ho gets it. 

148. Q. Horn long docs it take ? — ^It need not 'take a 
month ; sometimes it is tho mnn's own fnnlt ; people have a 
habit of going the last day and expecting tho mholo thing 
to 1)0 dono in 21 hoars. 

119. Q. Yon said von nre not in favonr of granting re- 
ratssiim of tal-ari ; if special cases are inquired into by 
Divisional Ofiieor, svonid yon still rofnsc to grant a remis- 
sion if be is satisfied that there has been no fraud and that 
tho rayat Lonestir spent tbe money?— I have a horror of 
spcciarcsses myself. 

ISO. Q. Do vnn think the OoUeotor conld make the in- 
quiry?— Tho Collector is n very hard morked man ; cases 
for speoial treatment mould he very fireqnent once that mas 
laid down. 

161. Q. At the end of paragraph IS yon say " those con- 
ditions are often absent." Yon don't refer to any dlfBenl. 
ties in fahopi ?— No. 

152. Q. With TbfcroDco to mbat yon tay in paragraph 16, 
is there at present anything to prevent an oifieer carrying 
the money and paying it on tho spot ?— It is not a desirable 
thing to carry large sums of money abont on aofount of 
the fear of Ibcft. 

153. Q. Is there anything in the present rules to prevent 

an oEScer doing_ so ?— No, eicopl that there mould be 
accounts difnenlties. I don’t cay they cannot ho overcome. 

164 Q. Hove there been many eases in mhich lahavi, or 
n portion of it, has been remitted oming to failnte of 
mells? — Not that I om aware of. 

155. Q- 'Yon cay in pnrngraph 20 : ''The number of melle 
already in tho country that lie unused is remarkable " ; are 
there any ststlsties to ehom tho nnmhcr of mells nnnsed F— 
I nm not aware if there are any, 

166. Q. {Mr. Muir-MaeUmtie .) — la there an v teacon to 
believe that tho mater-logging mhich has been observed in 
certain nreos bos been proceeding more rapidly in reeanl 
years?— That is my impression, 1 cannot giro any very 
dofinito grounds for it. 
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167. Q. In yonr long oxporicnco of Gnjorat do you knoir 
whether thoro has boon a largo estenoion of water-log* 
gingP — ^Yrs, wo haro heard n great donl more of it in 
recent years, eopooially in the Matar Taluks. 

163. Q* ^on attribute that to the silting np of the 
Tiron? — Yes, ehiofly the S.'tbarinnti ; it has bceomo very 
mnoli silted np during the past hftcon years. 

169. Q. I understand from your memo, on tho Ankle- 
jehror report that yon fear tho silt would boat all oSorts to 
"drain it P— YCs. 

ICO. Q. But do yon think that tlio drains which hare 
been made haro not oven temporarily mitigated tho evil P— 
I kave no doubt they have temporarily mitigatod the evil. 

161. Q. Are yon able to any whether it would bo a long 
limp before tho olfeet of tho drains wnuld bo noutralized P — 
It would be some time but not vary long. 

1C2. Q. Have yon seen any of thcao lands in wbloli sur- 
face emls knvo been injared by drains?— Ho. 1 bare heard 
of them. 

163. Q. Ton cannot e.iy whether the injury extends over 
a Large' portion or the whole of tho drain P — I cannot 
s.ay. 

1C4. Q. Do yon consider that tho rayals arc likely to taho 
np considerable snins as advances on their joint respon- 
sibility fur the nnrpuso of digging taifics or improving old 
tanks F— Ho, I mve never teen any signs of it. 

106. Q. Yon don't think tbo peoplo ore good judgesas to 
sites of tanks P — Ho. 

166. Q. lYoald they make greater misinLcs than as re- 
gards wells?— They wonld be inneb less cxoueablo misLakes. 

107. Q. 1 thong bl you said the^ were gooJ jndgea ns re- 
gards wells P— Yes, Ihiy aro good judgos,bat not as good in 
the matter of Lanka. 

108. Q. Yon say in par.apraph 3 " tho people would e.’r- 
tainly not tnhc canal w.iter iii the blaek soileonntry betwocn 
the Topt! and tho Mold rivers ot in Iho west of the Aliinnd- 
abad district. It would nlsu bn superfluous in laud so re- 
ientire of moisture." Would it bo superfluous in njear 
of drought?— No; in such n year ns this it would bo 
supetflnoui. 

1G9. Q. Wliainbout Ifl90p.-Ofcouiso that was dllTer- 
ent 5 it would be sanerfluouB (his jwr when tho cotton 
would liavc done oxeollently bad it not boon for rats. 

170. Q. Would it not my to subslilule rice for col- 
ion cultivation P— I don't think yon would gain anything 
by that. 

171. Q. Does rice not pay belter than cotton P— It may j 
hut 1 don’t think yon would gain anything by substituting 
rico for cotton ; they nro both valuable crops. 

172 . Q. On the other hand, there would bo (his advantage 

that cnnnl wotor wonld ho nvoilahio in n year of extreme 
drought willioul any loss to the peoplo?— Yes, no doubt 
tbo quc.slion is whether it would bo a gain to Government 
in oidinniy years. 

173. Q. If rioo is more valuable P— It is fully ns value- 
able. 

174. Q. It might pay a moderate rale F— In an nrcr.igo 
year rice is grown on tho understanding that there will bo 
enough rain to maturo it. 

176. Q. Still tanks aro n good protection p— Tanks nro 
chiefly intended for years in which tho rains fail, bnt 1 
don’t think tho raynt would pay its. 7 for a lost watering j 
it is a qncsti<-n 1 have disenssed with men who onght to 
know what tho royal would ho willing to pay for extra vmler 

tbo canal. Somo say be would toko water from the 
canal in nny ease. I ehonld not have thonght so myself. 

170. Q. It is admitted that salt wotor is UBcriiI for certain 
crop*, snch ns barley P — Yes, 

177. Q. It was paid yesterday tlint in certain barloy 
tracts it might bo dangerous to sweeten wells P—1 ehoulrl 
not bo iiiolincd to go so far. 

178. Q. Yon say in paragraph 6 speohing of irrigation 
tanks " tbclr necessity is bused on (be fact ihnl In pro- 
bably 3 years out of 6 the early rainfall snfliecs for sowing, 
transplanting and bringing tho rioo plants forward, hut 
fulls at the Inst srbon water is nredea to mature thoni," 
Is it to bo inferred from this sttitcmcnt that in 3 years 
out of 6 rico is an utter failure P—Periiops S years out of 
6 wonld bo safer ; in 'i years out of 6 rico crops not pro- 
tected by tanks arc a failure. 

170. Q- Dao Dnbndnr Bhimhhai has calimnlod the area 
unprotcoted at twu-tbirds and ibat foils ?— Yes, pcrbnpa if 

Tot. IV. 


a rayat could seeuto a good crop in 3 years out of 6, it wonid 
bo enough for him. 

180. Q. With regard to the repairs of tanks, yon wonld 
ho glad to BOO this 10 per eont. contribution altogether 
abuiishod P— Yes. 

181. Q, In a memo. I have obtained from the Fublio 
Wurke Department I And that in this division there are 
estimated to he 1,178 tanks requiring repair; tho cost fa 
estimated ot Its. 6,30,000; and n suggestion is before tho 
Govern iiiont that these repairs shoiitd be executed syste- 
matically thronghont the period of SOyeais ; would Unit suit 
tho case or wonld yon prefer that the period should be 
materially shortened ? — I should prefer 20 year* ; I under- 
stand tliat tho tanks silt np in that time. 

183. Q. Now that it has been dermiloly asoertnined that 
these 1,178 tanks rcqniic repair, vrould it not bo advisable, 
in yonr opinion, to concentrate foniino labour upon these 
tanks P— Yes, that hits always been in my mind. 

188. <2* {■IWr. Ilheiton .) — Is tho sum of Bs. 6,30,000 
annual or Spread over 30 years P 

Mr. Mutr-Moel’fttzic.—lhtA is the total amount. 

TTi/seM.— I believe the renson why more has not been 
done i* because IKey an; small works and tbero is a general 
objeotion to sruali works. 

181, Q. (Jfr. Jlff'ir-.Ifflfl-crtsfe)— Tho foot of their 
being small works would not make it impossiblo to tako 
them upas works of famine administration P— It would 
certainly be more diflieiilt bnt not impossible. 

18.). Q, Wonld it require much revision of tbo existing 
programme P — No, in tho programme a number of works 
arc ctnbhed logother. 

186. Q. With reference to what yon say in paragraph 8, 
the whole qncstinn of remis*ion of land revenue is under 
the consideration of Oovsrnmcni; is it not? — ^Ves, 

137. Q Up to the last cyolo of had years do yon think 
the people bare fonnd serious diffioiilly in paying their 
rico astcwinont?— It innsl liarc gone Very hard with a man 
who lost iho whole of his oroiis. 

16S. Q. ilas there been nny difiienlty in getting it out 
of them P— No, his land is too* vnliiablo to risk and ho could 
alwcye rois-i the ai^essment from tbo gotiear. 

189, Q. With regard to what yon say in nsragraph 13 
about wells, yonr general view is that only a auhstantial man 
will come forward and oxcoutc works likely to bnt does 
not tho general argument you Invc used militate ogainst 
the giving of water cheap by Government ; at least by tho 
large systein of eannls ns in Northern India?— As 1 nnder- 
stnnd, the canal water is Laid on the ground bv natural 
flow almost invarinldv ; the eansl rate would not bo inneh 
mire tlian tbr equivn'Ioiit of tho labour of lifting water thus 
aiivcd ; in the rase of n well the cnilivotor has to inenr 
hc>avy expense*, quite opart from the cost of sinking ; that 
is, bnllaeirs and labonr, 

100. Q. I nnderstand thot you prefer tbo system under 
which the cultivator will get his water dear F— I look npon 
that os a cheek cg.a{nst Injuilicions irrigation to whioli I 
attoch the greatest Importance. 

101. Q. 8npi)0*ing the ndrantngo to tho Intid^ from_ tho 
water to bo equal, would you prefer to soo land in Gnjorat 
irrigated by wolls rathor than by cnnalaP— In Gnjorat 
certainly. 

102. ' Q. I boliovo you strongly approve of tbo grant of 
taliad liberolly in tho early stages of famine for kacheha 
wells ? — Yes, 

103. <2* 'Would the end of October ho too curly if rain 
1ms failed by the end of September P— No. 

101. Q. Doyon think the peoplo will ognin bceomo book- 
ward in taking talavi when good ycors return P--I cannot 
say; tho Inw rate of interest ohnrged by the 6ani0 maj' bo 
nil obstnolrt ; that is one Argunicnt for lowering onr rote. 

196. Q. You hnro suggested that Government should 
take prce.intiDnn to Grid out whether, by boring, n well is 
likely to succeed ; wonld the data collected by the Survey 
Dopaiiment be of eansidcrohlo use P— They might hoot 
some general nee, but boring on tho spot is tho only thing. 

196. Q. Would drainngc, hi yonr opinion, bo nii offcelivo 
remedy for silt efllorf sceneo or deterioration caused by over- 
iriigiUinn P— I tiiiiik that is tlio generally aecopted view ; I 
know nothing about it inyi>olC> 

197. Q. You said a hanh uflon snoplies tho oapitnl for 
n vrcll and takes a shnre of tho proouco ; woiijd it not bo 
odrantageouB for OorcTument to supply tho capital for tkd 
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Mr.F.S, well and take instead the assessment F—1 don't 

P. Zely, see vliy that eliould not be done* 

““ 198. Q. Ton have no'objootion to seeing it offered F— No. 


199. Q. Yon don't tbinlc it wonid crciito tnlstrastf as 
cngondeiing tho idea of enhanced assessment F— Not, if 
properly managed. 


JUr. J. . 
Mollison. 


Mr. J. UoiLisoH, MJR.A.C.. Inspeetor-Goneral of Agriculture In India. 

(Surat, 10th December 1901.) 

Letter from loitnm to the Chief Secretary to Government, Revenie Department, Rombau.lfo.Sl, dated 

the IGth November 1901. * 

In refereneo to your No. 2282, dated the 20th October 
1901, Famine Department, I Iiuto the honour to offer tho 
follotring remarks on extension of irrigation ilumighont 
tho £onih.ay Presidency. 

2. During^ 11 years' work in the Presidency I hare 
gain^_ a fairly accunito knowledge of tho ngricultnral 
conditions existing in c.ach oollectoratc. 


3. In tlio foUoning Note I refer scpamtoly to ngrlcul- 
tural conditions and facilities for successful irrigation ns 
tlioy exist in (A) Gujerat, (B), the Dcccan and iiouthem 
Mahiatta Country. I do not think It is necessary to in- 
clude in tho inquiry tho Konkan,£nnnra or tho Southern 
Wukas of tho Surat district. In tlicsa tracts tho rainfall 
is generally so hcary and assured tliat rice is tho staplo 
crop. There lias in these parts occasionally bjcn partial 
crop ^failure from scant rainfall, but thcro is much more 
pressing need of extended irrigation in other parts of the 
Presidency. 

•1. In Gujerat the soils rnry considerably in character. 
Some of tho soils can bo sucecsafully irrigated ; others can- 
not 

6. In considerable porriotts of Alimadab.sd, the PaticK 
Mahals, Kairn and in adjoining Daroda terriloiy the soil is 
deep alluvium. It varies in character from a fight sandy 
loam to a stiff loam. These alluvial soils extend to a dejith 
ol 40 feet or more, often withont anv change in character 
or consislcncc. Tho older existing rvells iisuallv hold 
an unfailing supply of water. The water in some wells is 
sweet I in others brackish. Wells with sweet and brackish 
trater arc commonly found very close to^clhcr. The water 
from brackish wells Is specially suitable for tobacco, but it 
*nitv^‘‘'J’ ."‘i*'. , ^ unsuitable for other crops, 

•'on delormining whether a well is likely to 

l/»e.aTUu " htn-Wisl. — « 

yield swccv^r Diuuus . #«• * 

G. In these allavial plains there is considerable scope for 
extension of succcaifnl irrigation from wells. Such ex- 
tension would require not only large initial ouUay, but 
Urge recurrent expeniUtute, berause the wells would bcccstly 
in construction and tho pirmanciit water level being low, the 
cost of raising water would bo liigh. It is certain, howcviT. 
that the average culllrator in these parts before the last 
famine was tolerably well circumstanced. The Cliaiolar 
villages of Kairo and of Il.woda Icrritoty arc piobsbly as 


9. In the wheat and cotlon growing parts of Alimadahad. 
nUo in pa^of the Panch Mahals and Naira, the soil is 
black or mii^ black. It varies conoiderahly in depth and 
charaetor. The substrata also vaiy. Below tho blaek soir 
may bo fonnd light-coloured argillaceous layers more or 
Jess concreted with lime end consequently more or less 
unpeiTjonsto water. These combinations of soil and sub- 
BOiJ when impervious are not well suited for successful irri- 

gation of the ordimiry crops. In tho black aoil.parts of 
Ahmadabad the rainfall is usually light. There nkliow- 
over, a pood many situations where rice beds oisuted by 
tank iraigation liavo been sueecssfully formed and there is 
probably considerable scope for extension and for further 
protection cither by amnll tanks or wells. 

10. In tho Kaira and Ahmadabad districts thcro aro 
certain salt lands existing in somo places in patches; in 
other places in more extended areas. WclU oonstruoted in 
such areas have usually brackish or salt water useless for 
irrigation. After a year of drought in thc.o salt land areas 
well w.iter, which is usually slightly brackish, may become 
intcn&cly so# 

11. Pahla built wells of ordinary’ depth and eapaoitr 

gen^l^ tliTOTgliont Northern Gnjcrat cost Ha. 1,000 to 
Its. 1,600 each and Large wells e.apiiblo of working four lifts 
(tos) much more. The deep allnvinm of Kaira and Ahmad- 
nbad, parlicuLwIy if sandy in rliaracter, needs water verv 
ircqiicnlly nnd a single koa will not xrricato moro Ihnn two 
acres* uujerat welh aro, howifvcr^ nsnally capable of keen* 
ing two or more kos at regular work* * 


area 

irsl 


12. In the famine year 11899-1900), although tho general 

the well- 


fcrtifo as any in India and the average ICunhi cultivator in 
them has or can provide suiBciont labour and manure to 
do f nU justice to auy extended scheme of well irrigation. 
In the famine year (1899-1900) tho cultivators ot these 
Cliarotar village), as olso generally throughout the alluvial 
pirins of Nortlicrn Gnjcrat, helped by sraali talcavi ad- 
vnnccB from Government, set Ihomsclvcs to dig kaeheha wells 
largo numbers. The cost of digging tlirouph the soft 


“•ICglited area increased Moro jlian 

^'’'three-fourths of this incrc.iss ocearred in Kaira ofi^I’JbajUu ' 
* nbad, nlthongli tho water ol many of the did wells in tho 
black soil parts and in salt Land vilkiges 'boamo too salty for 
irrigating crops. The rice areas were largely unsown and 
the tnnloi throughout thcro districts dried up. I can from 
pcisonal knowledge hay that the fodder qiroduecd from well- 
irrigated crops thioiignout Northern Gujerat in 1890-1900 
wa-.tlic means of keopiug alive many of the cattle^ which 
survived the famine. Tlio value of cnltivntion of this kind 
in producing food for men and beast, in providing tisefnl 
home labour and in keeping people off relief works eannot bc 
lightly disconnlcd. 1 believe that upakla well could, with 
advantage, be constrncted incveiy pMitiou occupied by a 
kuehtha well in the late famine and in thousands of other 
favourable positions tliionghunlthc allavial tracts of North- 
cm Gnjcrat. Such , wells would bo uncommonly useful in 
an ordinary season and in a year of drought m famine 
would provide water siiQicicnt for very extensive irrigation. 


in 


or 


alluvial soil was trifling. Atukaci advance of Its. 25 
Rs, 30 was sulheient for digging a well and for the leather 
ba", rope and other fittings. Tho perpend icnlnr sides of 
thCiO kaeheha u ells were vciy solid, audit was exceptional to 
find a kaeheha well falling in during the fair season. 
Tnesc wells were, of course, useless after the following 
monsuon. Many of them gave a full supply of water 
thronghout the season. Quo year of the drought does not 
luaterially lessen the supply of water in good wells in this 
tract. 

7. It is not possible to dig kaeheha wells to succes-fully 
in black soil or mixed black soil traots, because the welU, 
after use for a short period, have a tendency to fall in. 

8. In tho alluvial tract of Northern Gnjcrat thcro aro a 
good many low-lying sitnations which arc suitable for rioc. 
The position is improved by artificial bunds round the rice 
beds, but tho rainfall is usually insutlloicnt for rice and 
without artificial means of irrigation for two or three water- 
ings towards tho end of the season tho crop is precarious. 
Bach irrigation is obtained to some extent frofo well*, also 
from tanks. Greater proicotion by tanks or wells is re- 
quired p.artionlBTly in tho more extonsivo rice areas, os. Tor 
lustonoc, in tbo Mcbmadabad taluka of the Kaira disiiict 
and in the western talukos of Ahmadabad. 


13. In the famino year it was possible io irrigate from a 
two-l'M well three cropi on three different areas covering 
altogether 10 or 12 acnn of ground. Tho tlireo snccesdvo 
crop< ill Northern Gnjcrat were ordinarily Sundhin Jotear 
sown in Bcptemlicr, wheat sown in Novcmber-Dccombcr and 
Sandhia or Chino (Panieum niiliaccum) sown in March* 
April. Tlio grain of Sundhia is of trivial value, but the 
louder is very fine und nutritious and a fair average crop 
produces about C,003 lbs. of dry fodder per acre. A good 
crop of irrigated wheat in Gnjcrat -yields over 2,000 lbs. of 
gram and 2,500 to 3,000 lbs. of straw per acre, but owing to 
juit wheat is a risky crop in Gujorat. The hot wrathcr 
crop of Sundhia does not on on averago yield so heavily as 
the earlier crop. Tlicro wos no de-irth of manuro in _tho 
famine year, because it was not required for dry crop cultiva- 
tion. The whole supply of the icar was ovsilnblo forwcll- 
irTig.itcd (latches and the crops produced were enormous. 

14, Througl'.out Broach, oxcopling tho allavial belt 
along the Tnpti and the sandy belt nlong_ the coast, tho soil 
is deep black cotton soil. On suoh land lico bods have been 
successfully formed under village tanks and more c^d^bo 
formed. The soil is entirely unsuitable for the cnltivaMcn 
of other crops under well or usual inlgation, because it is 
extremely deep and lOtenttve of moisture and the snbstrata 
aro impervious. 
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16> Tho «olb ia the northom cotlon-gnnring talnkas of 
the Saitvt CoIIectomta are more vnriablo. Tkoro are the 
rich nllnvial hhata soils Trbicli fringe tho ^pti and oxlcn- 
siroly grow valuallo garden crops tinder irrigation from 
shallotr vrclls. Throughont the district there aro a nuinhor 
of g.irdcn Tillages trith considorahle areas of olIuTial soil 
sonunrhat slmilw to bhata. These groriT a great Toricty of 
vnlnnhlo gnrdon crops nnder \rcll irrigation. Gonernlly, 
hotrerer, tho soil in tho northern taiuhas of Surat is deep 
_ and hlaok and chiefly grotra dry crops of cotton andyotoar. 
In parts the soil is more mixed in charactor and in sneh 
places volt irrigation is extending. I refer in partionlar to 
rky iaiin {halt heaar) soils adjacent to tho nllnTlal lands of 
gaidcn Tillages. Sncli niixodhleck land Ims extensiroly 
been brought under troll irrigation since Borision Surt'cy. 
The ronaotts are that the land ia anitnblo for irrigation ; the 
occupants are men of meant and nov enjoy nsanrance of 
icunro nt o fixed rent for n definite term of yean. On tliie 
class of land there is scopo for extension of irrigation — 
perhaps also in tho Sorat distriet on mixed hlnok roll of 
iienTier cliamcier, hut there arc certain risks in conetriieting 
treils on sneh heavier land whicli ought to he referred to. 
It it nnrertatn vhetlier a well, vlicn eonslrurted, vill yield 
sweet or hrackidi v.iler. Water vhtch is sweet early in tho 
season may turn hrtiekislt during the hot weather. Brack- 
ish Tralcr for irriplion deteriorates temporarily or ncrina- 
ncntly mixed hhiek siil and on any sail is only suiliiblo for 
certain crops. In thchlack soils of Ibe nortbem tnlnkas of 
Surat, as In Broaeb, more hinlcs for rice irrigation could 
with adrantage be constrocted. 

16. In p.ar.igraph 4 of the meinnmndum of points to bo 
considered by tho Irrigation Commtsaitm there is a question 
of ntiliring tho waters of the NcrLndda, Tnptl and S.abar- 
mati. Tho wntors of tho two former rlrcrh eonld only in 
Gujerat be diverted to irrig-ito black soil nre.is which are to 
a very larra extent quite unsnitahlo for irrigation. The 
walera of Inc Saharmati or any other olrcam which flows 
tlirongh tho nlluTial plains of Northern Gujerat wonid bo 
extremely u-sefnl for iirigntinn, prorided the lniid« irrigable 
consists of ligbl or comparatively light nUnvinl soil ; bnt if 
this propowo ^temof irrigaiiou is carried tbrongh tho 
low-lying black soil rafii areas of tho weatem tstnliaB of 
Abmadabad, it is almost certain that the results would 
ho nns-ilislactorj'. 

17« Tlic infoimnlinn given in tho foregoing paragraiilis 
in reference to the various distrlcte of Gujernt indicate tiint 
considerable exienaion of irrigation is practicable, 'ibero 
arc, howm'ort riska which must bo kept well in view. 

18. In parts of tho Deccan nnd of the open plains of tlio 
S-outbem Mnbratta Country (bo water in tiio wells got so 
low in ISOP'IUOO that irrigation war iiitcrniiltent. 'Jliis 
was not the result of ono acaaon of drought, bnt of scvoral 
BCaEOiis of scant rainfall. The famine year 1806'97 caiisud 
extreme drought over the greater part of tho Deccan, and 
the more open plains of the Kant atak, still in these parts, 
in that yenr^ the wells held snillcicnt water for very oxten- 
sivo irrigation. Theto wsstlien considcrahlo activity in 
coiislrncling now wells nnd in deepening old wells to iii- 
ci ease the water-supply. Large portioiu of tbn Deee.vn nnd 
fill Karnaiak are cstrcnioly liahle to seasons of drought, 
bnt it is diflicnlt to beUevo tkat tbeso pirt* will again liave 
a socreEsion of i oasons so dlso-stroiis ns those which began 
with the famine of 18l'C-07 nnd culminated with that of 
1609'1(K)0. During tliat period in places tho water in tlio 
wells got so lowtkkt even drinking water became aearce. 
Still statistical Ggnrca show tliat excepting I'oona nnd Eholn- 
pur there was In 18011-1000, n considerable increase of irrlgn- 
lioii under wells in nil districts of tlio Deccan and Knmatak 
ns coinp.ared with tho year heforn. In these districts tho 
protection nllordcd by wells ogninsi drought is, in my opinion, 
niuoli more sntufactory than that nlTurded by tanks or 
Largor irrigation works. After years of scant rainfall the 
tank and ronnl supplies fail just when tho water is ino^t 
roqnireil, and it can no put in evidence that some nt lensl of 
IIjmo larger irrigation workanro not an iiiimixrd blesiing 
in other respects. I can call lo mind sovcrnl inquiries wbieh 
tiic Bombay Agricultural Department was ashed lo inslitote 
in recent yenra regarding damage done to land lank nnd 
eaual water in causing wnlor-loggiiig, salt cflloreacenrc, etc. 
Coasiderablo damage Ims been caused by re/i under the 
Nira C,anal. Tho Manjti nnd Mnndwa sugarcane area has 
boon flooded to oxccss by the KliiunKwasla Canal for n 
ti umber of yeani. A. good diml of land whioli was formerly 
ooUivnted 1ms by oxccssivo water-logging been convorlod 
into swamp and owing to uniionltby conditions produced by 
wctncBs of soil. Tlie crops of cane now grown are not 
nearly so good on an aTcrago os tboy -were C to 10 years 
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ogo. 1 oan, if questioned by tho Commission, give detailed 
reasons for tiicao failnios and for other Lrilnrea of irrigation 
works throughout tho Doccan and Noinotak. 

10. Thoro aro various reasons why irrigation from wells 
cannot be indiacriminatoly oxtendea. Tho cost of rinsing 
wafer trota n depth of 25' or 80' as in tho Deccan is heavy 
and is^artiouloiv so from the deep wells of Gujerat which 
nmgo in depth from 40 to 00 feet. This coat is so great 
tiukt only A good well irrigated crop can pay. A good or<^ 
under ordinary eirenmstanecs can on^ ho produced if 
heavily mannred, carefully cultivated ond regularly watered. 
This necessarily restricts tho area which can bo sacccBsfnlly 
imgatod from wells to such silnationa as have at reason- 
able depth tolerably certain supplies of sub-soil water in 
ordinary seasons. It also restricts the cultivation of woll 
irrigated crops to cultivators in easy circumstnnees, to men 
who hare tho means or tho credit to provide suCGciont 
inonual labour, auiBcient mnnnro and suilii.iont work cattle. 
Fcihaps it wonid bo passible for a few ycata to grow on tho 
very rich nllnvial soils of Gujerat snccossivo unmanured 
eropa which would pay, but such pniutioo would caiiso soil 
exbaustinn in a very short period in ordinary Indian soils. 
Valuablo fiv.ps grown nnder wells must necessarily bo 
watched by the owners. Titcreforo itia not likely tlint such 
cultivation will oxten'l far from tho village sites. 

20. Irrigation from a tank or canal is cheaper than from 
a well, lot with any srslem of irrigation heavy applications 
of mnnuto and specially careful cultivotion are necessarily 
required to give profiL-iblo rosiiltB in average seasons. In 

? rears of absolute drought waterings as rcqnircd would, 
lowercr, without munuro or special tillage, bo extremely 
benefirini on suob land na is anitablc for irrigation. 

21. I Iiavo etoted certain oiraamstanccs wbieh wfllro- 
striei the successful extension of any system of irrigation in 
the Presidency. In iny opinion the chief restriction t6 this 
i-r any other ngricallnrnl improvement will bo found in tho 
large and general iudcbtcdncBs of tho ogricuitnnil clnssosto 
the Banias. I see no hopo of special amcultnral advance- 
ment in the Bombay Pnsideney until Inis incubus of debt 
is removed. It practically poraiyscs every effort towards 
improvement. 1 wonid be prepared to recommend that 
Government should oiico for all liquidate tiic debt in somo 
fair and reasonable way and mnko it impossible afterwords 
for the cnltirntor to borrow on tho security of bis land. 
Then it would bo impossible for him to waste his snbstanco 
in useless ensto ceremonies lo (he extent Unit he docs now. 
Thire is no doubt that the general ouUnrn of crops in tho 
Bombay Presidency is in ordinary years very seriously 
nlfoctcd by tiic indebtedness of tho cnltivators, hccau'c tlioy 
arc not in n position to cultivate totbo best ndvsntago. 

23. Throughout tho Presidency generally the oldest woll 
limy gCDcrnlly he said to occupy tno best positions. This 
indicates on behalf of tho people an intimate knowledge of 
the most favourable conditions for successful well irriga- 
tion. In tlio roiling uplands of tho Deccan and Eontlicrn 
hiolivatta Country (excluding Uio red laterite soibi in tho 
west of Bolgaum nnd Dliorwnrj, it may bo definitely said 
tkat the most favourable positions for wells ore the bottom 
lauds consisting of mixed blook soil 18' to -1' deep overlying 
fftttram with nnobanged trap still lower down. These sub- 
strata are pervious to water and scenro natural draiiingQ— 
very importaul considerations when land is continuously 
imgnloa There arc throughout tho Doccan nnd Southem 
5lolireitn Uounlry very numerous situations wbero wells can 
still with great advantage be constructed. Fringing tho 
most important rivers of tho Deccan and SoiiUicrn Mabratta 
Country, suob as the TaptI in Khandeab, the Godavari in 
Abmoifnagar, tlio ICrislmniii the Sonthem Mabratta Country 
tbo «oU is deep blaok. It gets sodden and wot in tho mon- 
soon. It is extremely retentivo of moisturo. . It is not 
pervious nnd therefore like the deep black soil of Broach is 
unsiutablo for growing irrigated crops. Such lands are 
specially suitable for dry rafii crops. 

23. The best wolls iu tbo Deccan nnd Southern Malirotta 
Counlry keep l«o or inoro moles (lealhor bag lifts) actively 
nt work in onlinary years. A singlo mote will from a good 
well of uiodcmto depth irrigate 3^ to 4 Seres of suob crops 
os require light irrigation, t,g., wheat, onions, and 2 or 2^ 
acres of suoli crops ns roquiro iimob water, e.y., sngarenne. 

2h III tbo 1800-1803 fnmiiio year tbo area under well 
irrigation in tlio Presidency was coiiBidornbly extended 
tbrough laX'avi iidvance,s for eonstructions of Iraeheha wolls 
and for deepening and ropiiiring old wolls. ThesO ndrnncc.s 
were not so scn'icenhlc in the Deccan ami Sonthcru Mabratta 
Connliyasin Gujornl. Special oflicers wero employed to 
deal with npplicalions for takavi, but could not complete all 
inquiries in tho Deecun and Southorn Mabratta Countiy 


JUr.J. 

JHolliton, 
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3/i*r J. sooncnoogh lo mal;e the adranccB BCiricMhle. It tahee 
Jilolluon some time to aink a veil through hard tmp in the Scccan. 

— . In 3 ■fnTniTip rear tiie Tnter level is Iotvct than usual and as 
the eeason adraneee gets loiver day by day. JoJi^irriguted 
crops can only he eomi eeasanahly during a certain period. 
It IS therefore practically useless in a famine year to giro 
taiavi for ■wens cxcc^ for deepening after yorember- 
Decemher. 

So. It may be inferred from the last paragraph that 
I advocate the need of liberal iakavi advances in radinary 
years ratber^than in famine years for ■well Mnstruciion. 
l^liminary ingeiryt which must take time, is ^necessary 
before iatavi can be given safely for wells.' This inquiry 
can only properly he made by cspericnced practical men. 
A man with suft-ient knowledge of all the uicumsianccs 
connected ■witli saccersful extension of well-irrigation would 
hare no ditlicitlty in disposing of nameroos applications in 
a short time- jfle conid tafce district by dietriet, and to 
begin with sanction advances only to toleialdy well-to-do 
cultivators and by preference select the more favourable 
positions. An eipcricnced practical man with mi intimate 
knowledge of native character if pal on special dc^ would 
in a single season be able to dispose of many appfications 
if he took up ^strict by district in a systematic way and 
thoroughly exploited each. lie would be handi(ra;qm in 
his work m an intolerable way if loans when sanctioned arc 
not promptly paid in full. Sach loans would he more freely 
taken by the p«qile if the present 6 Mr cent, rate of interest 
was lowered. It is currently beuered that the takaei 
system is unpopular Iccanse controlled to some extent by 
sabordinate Goverimrenl olEeials who for personal gain 
make a substantial deduction from each loan. 

S6. Complaints arc made that snccessful applicants for 
takaei do not always spiend the loans in the manner con- 
templated by Government. If it can be proved beyoud 
qcc^on that loans given for ■well coostmetion are generally 
inisapplied, then I think Goverument should undertake tte 
constmetion of ■welk in the same way ns any other irriga- 
tion work. A cnltivetor can construct a well cheapo and 
probably as ■well as by Goremraent agciroy, and it is pro- 
tably preferable tkat ho should himself undertake the 
work, bnt it may bo found necessary to employ Gorem- 
ment agency. In that case 1 urge that the ocenp.int of tlic 
land should ha^ve the option to cart all material and ■with his 
family do all digging and rough work legninng ordinary 
labour. The value of such work at ordinary hiring rates to 
be deducted from the total outlay, the difiiTenec should be 
a burden on the land recoverable like assessment—prineipal 
and interest to be repayable in easy instalments spread over 
a long term of years. Gorernment shoald bear all loss if 
tbe well fails to provide a full supply of good water at a 
ressonablc depth in a year of nveinge r.iintail. 

2r. Under existing conditions the adaiinistration of the 
fakavi system, the agricultural development of the Bomboy 
Presidency, and the general cdiciency of the Pevenuc 
Service ate greatly hindered, because the men employed in 
the Subjtdinate Berenne Service are cot properly trained 
to their work. This will scon in part w remedied. As 

* FaREiaphs 28 to 31. 

Famine Commission, 
any dt^veo 

**28. I feel strongly that the Bombay Sabordinate 
Bevenue Service would bo considerably streng- 
thened if recruited mote extensively by agrietu- 
turolly trained men. The rules regulating the 
work of Circle Inspectors, District Inspectors and 
Superintendents of Laud Bccords and Agriculture 
clearly contemplate that such officers should have 
special knowledge in agricultural and survey vrork. 
It is clearly laid down that Circle Insi>cet<iis shall 
watch the seassn in their circles, and detect os 
early as possible signs of crop failure and coming 
distrass. ^ They mast watch fluctuations in prices, 
the conditions of the people, cattle and crops, tbo 
supply of drinking water, diseases aflccting man 
andjbrast. They are reqaired to study the varieties 
of crops and crop mixtures, rotations, culth^ation, 
manures, crop diseases and hh'ght i also to estimate 
onttom in annas. _ They m^ check returns of 
population and agrfcnlinrnl stock, ■village estimates 
of areas under different crops, also irrigated dtr- 
erop and donhled-cropped areas. The Circle Ins- 
pectors must further be educated in survey work as 
measurers and otherwise. 

""9. Tbe District InsM.tors and Superintendents 
of land Becords and Agrlcnltute exerdte a superior 


bearing on existing inclBeien^ I 
pnt the following note* before the 
wliich I do not wish to modify in 


cheek on tlic work of Circle Inspectors. Statistical 
and other returns ore passed on by Circle Inspec- 
tors through District Inspectors, ^ahalkaris, 
Alamlatdara, Assistant Collectors nnd Collectors to 
the Director of land Bccords and Agricnltarc, for 
compilation. 

“ It is, I think, certain tlmt approxtmato aeenracy 
in agricoltural and statistiral village returns can 
only be seemed if supervised by agriculturally 
trained men. At present the Circle Inspectors in 
the Bombay Presidency, who do the most rcliablo 
work, are, I believe, old survey men, who, owing 
to the winding up of the survey, Imre been com- 
puls-nrily retired -mrsi that department. They were 
trained in tlmt department to active out-door work 
and to appreciate in a praet-cal way agricultaral 
facts and operations, and as Circle Inspectors such 
training has been found ■valnable. 

“31. It is unlikely that agriculturally trained men ■will 
accept Circle Inspectora' posts of Its. 25 per 
mensem unless they can by ordinary promotion 
and good work rise in time to be Alamlatdars. 
1 do not BUgge,tthe nc.-ccssity of special promotion 
for anyagTlcuItarallytmineaman. Atthesamo 
time tliere can be little donbt that such mca as 
show special aptitnde and reliableness at work 
wonld have more or less of a lien on such posts* 
as District Jnqiectors, Price Inspectors, Superin- 
tendents of Land Kecords and Agriculture, ond 
in responsible posts in the Department of Land 
Bccor^ and Agrienlterc. The clerical acd saper- 
rising establisbmonts controlled in his own office 
ond on Government farms by the D^ty Director 
of Agriculture should be rwruilcd from agiicul-- 
tnrally trained men whose prospects of promotion 
sbould not be inferior to tbe prospects of men who 
join the Bevenue Service. 

“ 32. It is necessary to explain the term ‘ agricnltur- 
ally trained'. The Bombay Univerrity gives a 
degree in agricullnie. The syllabus has recently 
been revised and the pass test stiffened. In order 
to ^in the degree 1 ^ thorough practical out-dooor 
or field knowledge is now fully as essential to tbe 
student as book or class-room learning. The 
course extends over three years. A student must 
pass the Previous Examination, which Is a higher 
test than hlatricalation, before he can enter tbo 
agricultural course at the Collrge of Science, 
Poona. This preliminary test is the same as for 
students who go up for other University degrees 
and is a guarantee of sound general education. 
Afterwards the agrlcnltntal student must pass 
three University cwminations. The first before 
he can pass to the second year's course, the second 
before he can pass to the third year's coarse, the 
third in order to get the degree. 'I'lie practical 
training can adequately be ^ren at the Poona 
Government Farm (on wlueh are residential 
quarters for students) and by exenrsions. 'As tax 
as possible object lesson plots ''are arranged 
annually to familiarize students . with numerous 
field and garden crops of the Presidenev and the 
conditions under which they are successfuirr grown, 
and farther to iilustraie, practically in the field, 
tbo c]as'<-room teaching. 'Ihcro is a eompleto col- 
lection of indigenous airaicuitunil implements at 
the farm and an excellent museum collection of 
agricultaral and economic products at the College 
and in the Director of Agriculture's office. The 
tcaehing staff and egnipment at the College of 
Science ore sufficient. 

*' S3. The Bombay Govemmenb bos ruled that in f utaro 
Dgricnltunil degree-holders shall gain admissions 
into tbo Bevenue Service on precisely the some 
footing as other Onirersify degree- holders, ^o 
elfcct has been that the agricultaral classes at the 
(JoUcee of Science have revived. Thw had 
divindled to a single student in 1899. Twelve 
joined in I9 l 0, nnd I ■understand that 13 new 
students have joined tins month (ifannaiy 1901). 
Poona will be n centre of iimning for other pro- 
vinces ns well as Bombay, nnd I nq;e the need of a 
gcneraliuling regarding the cmplf^ment of such 
men in all provinces and particularly in the 
Department of Land Becords and Agricnlture. 
Fn the latter Department, even in Bombay the 
prospects of graduates in agricultuie are indefinito,- 
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I ndrooaic strongly tiint Bombo;^ Civilians, after 
, they nro, sny, n year nnd-a-hnif in tlio conntiy, W 
sent to the Boputj' Director of Agrlcnltnro during 
the monsoon in Foonn for two months to bo tangbt 
somctliing regarding tbo crops, tlio implements, 

■ the soils, the cattle and generally regarding Iho 
ngriaultnral conditions of the Frcsidoncr. I am 
sure tbi7 wonld find sneh teaohing valnaolo ofter* 
w.ards in ordinary district rontino work." 

35. It is impossible to state, oscopt in goncml terms, tbo 
increase of prodneo obtained by the vnrions systems of 
irrigation throngliont tlie_ Presidency. Tbo conditions 
vary ovtromely between districts ns regards the lands and 
valne of crops, wbicb can lio sneccssfnily giown, ns regards 
nvailnblo sniiplics of mnniiro, ns rogards tbo adeqaaoy or 
prccarJonsncss of wntor*8npn1y, and as rej^ords nctnal cost of 
applying irrigation ; tbcretoic tlio question of profits can 
only* bo generalised. I am prepared to disouss orally tbo 
coniUiions ns they exist in tbo various districts of tbo 
Presidency, 

3G. It can lie put in cvidcnco that tbo supply of water 
in existing wells lias been eonsidemlily imnrored in years 
of drought by deepening and by boring in vnrions parts of 
the Presidency. TJio Agricultural Department is, I bolleve, 
collecting dclancd information. The evidence nt I and 
clearly indicates that owners of otisting wells might bo 
belped eonriderably if proper boring ap]mmtus was mndo 
amilablo in tbo” various districts. Tlio rude boring 
amiaratos now in use can only be suecessfullv employed 
when the sahstrntn arc compamtircly soft and free from 
layers of fine sharp s-md. 

87. Keferroeo lias already been mnd<< in this note to the 
nercssity of extra supplies of manure for any extended 
scheme of irrigation. . Tho important question is: "Are 
such supplies nrocnrnble?" It may bo answered in the 
aiTinnatirc. Tlicro i.s cvldyuec nl hand that when manure 
is nrgcnlly neodetl for irrigated crops supplies, which ate 
ordinarily nt hand and nrt generally used for dry erops, are 
cagcrlj in demand for irrigated crops. I can, from personal 


Imowlcdge, stato that in every district where well itriga* 
tion 18 extensively practised that tho dung and urine of 
cattle. Jitter, leaves, tank mud and other useful organic 
matter, lionschold irdstc and in some.out'districts night* 
sod, arc collected with scrupuloas care and nro much 
better oonsemd than beroro thero was extension of woll* 
imuntion.^ In the noighbourhood of some largo towns 
pondrotto is freely nsed fm irrigated crops. It is dear 
where Dtcre is great demand, and cheap wlioro tho demand 
is limitoil. ^ Tlie extension of the important market garden 
raltivntion in tbo ncighbuitrbood of Surat has been depen- 
dent npon supplies of town manure, chiefly crudely mode 
pond^to. Tlio stair is still sold at a cheap rate l^auso 
mppIicB are yet more tlinn suflicient for reqniromonto. 
The Bombay Agricultural Depnrtmcntnl experiments with 
su|mrraiie nt Mnnjri near Poona linvo proved that certain 
<miblo cftkoB which ran bo proenrod in largo quantity nt 
cheap rates give bettor rosnlts tlinn tlio manure eakos in 
ordinary use. These innnnro raises (castor and karanj 
cakes) nro dear beennse largely in demand for irrigated 
crops. Tho rnno •cuIUvatoi's hnvo recognisod tho speoial 
raluc of tho edible cakes rofonud' to, and ore now using 
thorn in riio Poona district os manure for sugurenno. Tho 
practiro of growing San (Crotolaria jiine’a) and otlier 
iegnmiuotiR crops, jis greon manures, will bccomo more 
rominon as wcli-irrigntion extends. Bverywhero in tho 
Presidency the systeiii is already rcoognized ns a vciy usefnl 
sonreo of moniire. 

f not think that the cultivators of irrigated crops in 
the PiTsidcnoy tpqnirc to bo tnnght anything regarding 
tho value of rotation ns n •nbstitnto to some extent for 
loaiiiirc. Under eanal irrigation probably sapaTcane and 
some other crops nro taken too oiton in snccession, but 
usually under well* irrigation a romnrirnblo knowlcdgo of 
scientific rotation of crops in shown. 

88. I have found it convonient to give information 
Toanrdin^ tbo varions qneslioni put by the Irrigniion 
Commission in uarrativo form. I hope I nm not out of 
order in doing so. 


Moltisov. 


' 1. (Tde Prer MenAl—You hovo been 11 years in this 
Pre.sideney, I undprstandP— Yes, I was firal Superintendent 
of Forms and then Deputy Director of AgricuUuro in 
Bombay and now bold a Government of India post. 

2. Q. Ate these farms your creation P— Tbo Surat and 
AInnjri farms arc ; tbo Poona fnrm existed beforo I came 
to the country ; it has been extended^ a good deal sinco 
to carry on special experiments and special work. 

8. Q. You say in paragraph 6 i<f your nolo ^ that the 
initial cost in clclcriniiiing wlicllicr n well is likely’ to 
yield sweet or brackish water is small P— Yes, it js trifling 
in Gnjerat bub serious in tho Dcccnii. In Gnjernt you 
have to dig Ihrongli comparalivoly soft soil before you get to 
tho watfr-bearlng stratum { in tlio Dcccnn you would hnvo 
to dig first through soft matorinlx and afterwards through 
herd muram and trap reck, causing great expense. ^ Tlio 
nctnal stono or brickwork Imilding is not so expensive in 
tbo Docean as in Gujerat becanso the hard tr.ap takes tho 
place of nclsml Imilding to some extent in Deccon wells. 
Sometimes a Dcccnn well is only built up in tlio side on 
wbicb tho Icatber beg works. 

6. Q. Supposing nn ordinary cultivator wishes to plnco 
a well near Ills village, iiow does lie set about finding 
•wheliicr the water is salt or sweet P — Tliero would bono 
great risk in tho Dcocan. because salt water is rarely mot 
with ; in Gnjerat tbero is grave risk in some tracts of 
getting brackish wtiter ; ho cannot make certoin ; he must 
do the kaeheha work. • 

5. Q. Do you recommend pelting Iwring instruments in 
each district of tt superior hind ond a mcolinnic to work 
them for the sakn ol giving this information to the pooplo P 
— I should like to test that plan beforo it is applied exten- 
sively ; I should not liko to do it wholesale. 

C. Q.' Natives hare boring instruments of Bomc_sortP — 
Yes, but tlicy nro not applied to initiol work, but in exist- 
iiig wells to deepen thorn and find a lower stratum of water. 

7. Q. Thorois nodonbt that by the use of Norton's 
tuWs ono could find this out P — Yes, specially In Giijcmt 
wheio it is easy to work in tho soft alluvial soil and 
inbsoil. 


, ?• Q* buvo had n proposition that it wonld ho a good 
thing to hero at each of tits district hrad-qnarlcrs boring 
onparatna which conid bo lent P— Yes, it wonld bo a CDod 
thing. 

0. (J. You say in pnmgr<ipli 6, talking of tbo kackeka 
wells, •• tbeso wells wore of conrsonielcss niter tho following 
mons^ ' ond again in parogrnpli 7 "it is not posalble to 
11*^1 '^Plls so fuccc'sfnily in blaok soil or mixed 

uluok soil tracts, bcoanss tho wells after use lor a short 
ponod have n tendenoy to fall in " P—.SaeArda wells in 
nliUTial soil last nutil heavy monsoon rains loosen the sides, 
then thny have a tendency to fall in. Kaekeha wells in 
obalfa soil on the banks of tbo Nerbnddn and Tnpti nro 
ung nt a Infling cost evorv year ; tho depth to water is 
sometimes only 12 to 18 feet. Tho silt of flood water fills 
most of ijioso wells up annnally. 

Q’ (AfK IbheftoTi ) — ^ITavo you any tracts In whieh a 
kackeka well wonld Inst five or six ye-arsf — Yes, in parts of 
the Ponch Sfnhnls and in tho black soil parts of Ahnin^bad ; 
also generally in tbo Deccan kackeka wells would Inst for 
some years ; tho cost of making thom pakha wonld not 
bo great, and, therefore, there would bo no particular ndvsii- 
tago in leaving them kackeka for any length of time. 

IL Q, {The Presirfenf,)— Is there any rice irrigation to 
spo.ik of pn wells P— Not much on wells alone, but thoro 
is tho risk of a tank failing towards the ond of tbo season 
and tbo owner of tho crop would bo glad to bavo a well nt 
bond. 

^ 12. Q. (il/r. Jlft({r-ilf(tel'eflsie.}— Do tlioy nso 100118 for 
rice P— -Ye s, they do, only ns nn auxiliary to tank irrigation i 
if a lank fails rather tlinn lose tho crop, they would irrigate 
from wcUs. 

13, Q. (The JPretident,)—'Do yon ntinoh miioli import- 
ance to tlio extension of tank irrigation and tho ropaic ond 
iDftintonniice of tanks P— Yes, n good deal of importance, 
pirticnlavly if tbo tanks nro small and if tho people of each 
village control (ho disiribntion of wntor from thoir own 
tank : I would consider nn extension of small tnnks thus 
'Used mnoh moro important than tho extension of largo tank 
iirigalion whieh could not bo equally well controlled by 
villogo coumunilicB. 


Ur.J. 

'itoUieon^ 
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Q- StijjltiiciPTntorlastBlonsorinabigtnnltP— Ihare 
leon big tanks in tho Dcccas irbero the Sisadrantagos ant* 
troigh tho advimtago jon refer to. 

' 15. Q. Of course the sizo of the tanks must depend npon 
the eonfigamtion of the ground ? — Quite so, not so much in 
Gnjerat, because it is n comparative! j level tracts. In 
almost an; position you could make a tank if you could gat 
n little flow of water, because tho depth of black soil is such 
tiiat you could remove a foot of the sur&co soil without 
lowering the fertility. 

10. Q. I suppose ;oa would count upon cultivating tho 
bod of tho tank when the water is off P— As a matter or fact, 
this is not on uncommon pmctice in tho Presidency. 

17. Q. You say in paragraph 11 ‘'the deen alluvium of 
Kaira and Ahmadabad, paiticnlaily if aanuy in cltoiactor, 
noeda water very frequently, and a single kos will not itri* 
rato more tluiu 2 acres.” And again in paragraph 18 “in 
Ojo famine year it was possible to irrigate from a two-Iwr 
well thtro cropa on tbree diilercnt areas covering altogetber 
10 or 12 acres of ground.” I auxiposo a double*l‘oiweli 
would do twice as much work ns a einglo one f~Ycs, if 
tbo land is near, e.ach Icot would, if tiio water lasts, irrigate 
6 acres between September and tlic following May. Three 
crops, each occupying 2 acres, would be taken in anecossion 
on different areas commanded by the a.amc well. 

18. Q. Would iliat bo a working d.iy and nigbtP — 
Yes, but only towards the end of tho 66 .- 1800 , Imt not 
necessarily between September and February. 

10. Q. Didtbclcvclof water in tho wells sink much in 
tbo famine P— In the famine year one season'a drought 
didnot materially lower tho depth ol water in^tho older 
andhettcr wells in the deep aUnvial tract of Kaim and 
Ahmadabad and tiie Pancit Maliahi. 

20. Q. (3fr. flfiiir-ilfuelTnsiV.)— Do you say that from 
personal oUervationP— Yes, one year’s iroaglU does not 
uiminisb liio snppW until the following hot weather in 
tlie nituvinl tract. In tho black soil the supply did fail. 

31. Q, (The PrciMen/.l— You say in paragraph 13 “the 
fodder ^dnecd from woll-irriptcd crops tlironghout Sorlh* 
cm Gujerat in 1890*1000 was tho means of keeping alive 
many of tho cattle which survived Iho famine ; what 
happened to tho c.altl6 where there was no wclUttiga* 
tionP—Tlicv mostly died. We haa-o in the Bombay Presi* 
deucy 4 million lees cattle than ihcN wus ini 1806*07; 
thotraflio in hides in Gnjerat and ndjolnin^ Native States 
in the famine year indicated that tlio clncf looses wliiob 
oocorred that year oconrred in tbeso p.-krts. Onr census, 
wbicb was taken in June, indicated that nc.arly 70 per 
cent, of tbo Eniia, Alunndabnd and Fanch Mahals c.aUlo 
died, and that is, I consider, on undcTcstimatc, probably 
before the rains came more cattle died. Tho cliango from 
dry fodder to green food at tliat particular seaocm is so 
severe that it is the cause of mortality in any yc.iT and was 
probahly tlio cause of grc.at norLaiit}* in tho famine year 
when the eatUc were much reduced in condition. 

32. Q. You say in paragraph 14 “tiironghout Broach 
excepting tbo allnvial belt along tho Tapii and the sandy 
belt along the coast tho aoil is deep black cotton soil. Ow 
such land rice beds have boon sncccssfully formed ond 
irrigated by village tanks and more could bo formed. The 
soil is entirely unsuitable for tbo callimtion of oilier crops”. 
Is the soil npon tbo olluvial tract suitable for irti^tionP*-* 
It is well protected by irrigation from Bb.a1Iow wclTs now. 

23. Q. How wido Is this l«U F— Not a mile wide ; the 
Herbudda belt is wider. 

24. Q. Would the alluvial tract on tho Ncrbndda be 
helped by a canal P— -1 1 is very narrow. A canal would do 
no norm. I think a snrrey should he msde. 1 am not very 
well acquainted with tho wbolo tract. I sbonld say tbo 
extent is such that it is not worth wbilo to construct a connl 
specially for it. Tho alluvial belt on tbo Taptiis protected 
by kaeheha wells wMeb are dug overy year, or on liighor 
lands, by palhka wells. 

25. Q. Have you seen anything of tho pumps for riusing 
water from xiveraP— I know a little about tbein but not 
mueb. 

26. Q. Is tills system coming into Toguo hcroP— At 
Kansan, in Native State territory, a man intends to do a 
little in that way. 

27. Q. Do yon bclicvo in it P— Yes, if tho soil is 
suitable. 

28. Q. Would it stand the cirocnscP— Fuel is expemive; 

proWbly the cost would bo found, after inqiuiy,^ to exceed 
well irriimtion 1^ bullous, but I am speaking without any 
do&nito « 


29, Q. I understand that you think on hlaok soil rice 
can bo irrigated with advantage P— Yes, by means of small 
tanks. 

SO. Q. Coulditboirrigatcd^hy a canalF— Not with ad* 
vantage In any part of Gnjerat, heeauso such irrigation 
would spoil more land than would bo under rice. By leak* 
ago from tbo canal, I should expect water-logging and salt 
otfloTCssonco, and 1 also think that tho people would not use 
canal water so cconomicnlt}- as well as tank water for rico. 

31. Q. Tho question is whother yon can ntilizo the 
water of theso rivers or should you allow It to go to tho 
aeaP— I ahonldbo sorry to see a largo aoiiomo tried in 
either Broach or Surat; I would rather sea the water 
Wasted than used there ; I sliould expect that a good deal 
of land would go out of enUiratkm and tliot a gtm deal of 
land would bo spoiled. 

33. Q. Water-logging can bo remedied by drainage P— 
Still you have tho extra expense of drains ; the chances are 
that open drains would want to be cleared every year. Tiicy 
would be filled up with black soil. That baa 'teen onr 
experience on tho Surat farm. 

S3. Q. Still it is just a matter of mon^ with you P— I 
should bo very sorry to see a canal carried nhcro wo bare 
black anil, especially for lica enUivation; pure black aoil 
is absolutely nn<.uitablo for any irrigated crop except rioe. 
Deep blacI:soi1, as you find it generally in Onjctnt and 
in practically tbo wbolo of Broach, holds when wot a kirgo 
qu.autily of water and the snbsnils po of clay*liko 
enaracter and Ihcrcforo impervioue to moistara ; when yon 
have that combination iho conditions aro sneh that no 
irrigated crop can bo succcssfnlty ^wn except rice. 
Tlicro aro in tho Surat district restricted areas of soil 
which Is not pare black. Th.at portion of tho Snrat farm 
which is irrigated has soil of this class. We bare fonml that 
the value of tho crops grown under well irrigation dors not 
warrant tho expendituro incurred for deep wells, heavy 
dressings of manure and drainage. No ordinary callivator 
would liavo incurred tho expense. 

34. Q. Our particular object is to inquire into tbo means 
of protection against famine ; it is a serious rcspousibility 
to reject two largo rivers P—1 oan only Kiytbat according 
to my eimvinecd belief canal irrigation for tiro in tho 
black tM>n parts of Gnjerat will do no good. It will pro* 
bably do horm, and I aboutd bo sorry to accept tbo risks. 
Tho c.ase is entirely dliTcrenl in respect of (bo alluvial soils 
of Northern Gnjerat and of Baroda territory. - 

85. Q. Haro you seen tho irrigation in the Madras 
deltas P— No. 

(Afr. Jiajaratna AiJ/r.l—Tho soil tbero is not true 
black eoil. 

30. Q. Do you know tbo Tepti dUtriclP— Yes. 

37. Q. What is the soil likrP — The soD throughout 
Ivbandcsh for 2 or 3 miles on rithcr side of tho TVipti is like 
that In Broach, then you get into uplands where tho black 
cotton soil Is 3 feet deep or le«s overlying nttroai. On 
the black soil along tbo Tapti it is only posatblo to grow 
rail crops bcemsc the soil gets so sodden that no Huri/' 
crop will grow. In this tiver-sido tract rahi dry crops of 
wheat, gram and linseed are taken in rotation. Nhsadesb 
is a Maiif district except in this belt. 

33. Q. (TVie Preridenf.)— I^undcrstand that while down 
hero in Broach and Surat tbero is a tell of alluvial soil which 
stands irrigalion ; foiUicr up tho rivcr>Bldo belt consists 
of deep black soil P— Yes. 

39. Q. Isits.a{o 'to irrigate on jrorod land P— Yes, per* 
feelly safe. 

40. Q. Do you know anything of the proposed irrte 
gation works of tbo SabarmaiiP— No. 

41. Q. Have you scon the Hatbmati P— No. 

42. Q, Nor tbo Hhat! eutsP— No. , 

43. Q. I bavo teen puzxlcd how it is that in this country 
thero is vc^ little irrigation hesiowed on cotton ; in Egypt 
it is a highly irrigated crop; why is that P— Egyptian 
cotton differs iu variety from any indigenous Indian 
variety ; that may ho one reason, 

44. It » not' impo.«Biblo to irrigate cotton in this 
conntzyP— If nmangocsinforirilgation ntall, ho selects 
crops which willlpay better than cotton, sneh as garden 
.crops. 

45. In Egypt you cc^d not poisihlr grow cotton 

without a TOM deal of irrigation r— In ‘Egypt you' aro 
dealing with nllnviol soil ; in tho Bombay Frcsideni^ the 
cotton soil is obiaily black soil which docs not suit irtiga* 
tion, ' . . . • 
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AC>. (2< In Egirpl 'it^ix not timi; the cron won’t iitnncl it. 
but it. ciinnot possibly do without it F — Timt couniiy lins 
very liltlo roininll ; lironcii iins a r.iinrnll of over 40 incliCA ; 
I Bbould sny Hint tliooircumRinncco iireodoli tiint yon require' 
irrigation in Egypt but not bore, with the pniiifnll tlint is 
usually got. 

. 4f. Q. Do tonics over get bmekishP — Not in my ox-, 
pericncc, but I cannot speok positively. 

4S. Q. You say in poragrapb 17 " iho information given 
in the foregoing ])nmgrApbs in reference to Iho various 
districts of Gnjrrot indicates that considerable oxtension 
of irrigation is paraAicablc ; there nrci however, risks whioh 
must be kept well in view.” To what do you specially 
allude F — ^To the risk of getting salt water in the wells, for 
instance. 

49. Q. Havo you had any experience of tho elTccts of 
droin.ige on water-logged land P— No, I shonld like to try 
tho experiment. In one Lalnkn oF Surot o good deal of 
land lias j^one out of cultivation owing to tlic cfToel of 
wator-lr^ging. In this water-logged area the crops ore not 
so valuablo and more, risky to grow than those on drier 
land ; people have been Compelled to grow rabi crops 
insiead of hharif. I don’t .see any reason wliy, by 
drainage or other improvements, land that has got out of 
enltivititou shonlJ not ho suceecsfully brought under 
enltivation ng,sin. 

CO. Q, Wlsat is the talukn yon spoke of ?— Olpad. 

SI. Q. Call one bur arlitlcial nmiiuro here and is it 
within the range of tfic cultivalor'a pnwe P— Oil-cakes and 
other indigenous nuiinrcs can be bongbt. 

62. Q. Does it pay to buy tliem F — Yes, wo liavo made 
experitnonts with sugar-cane wlilrb prove that cerLsin edible 
rakes wliieh are not used as nuimire are mote ciTectivi> than 
manure cakes hi ordinary nse and c.sn bo liought at 
chrapiw market rates. People do not gcnerallv knosv tbnt 
these edible rakes ato valuable as manure. Oil cakci. can 
' ea.sily be broken up into powdor for use ns mniiuro under 
Ike mill stone which is used in every vlllago for making 
mortar. 

53. <2. Do you believe tliat, gcncrolly, tlirpughoul llip 
eountn-it would pay llio cultivators to uso oil cukea and 
otber indigenous coneentrated mauureaP— Yes j certainly 
for irrigated crops. 

51. Q. Are oil-cukes inntinfnetiired largely P— Yes, in 
every village, the oil is used ns food s tho cakw are used as 
food for milk and work cattle lo<'.*dly and are exported nine 
to towns. They c,sn bo etored for any ordinary lengtli of 
time as cattle food, 

65, Q. There is no want of them in tho country P— If 
there was a largo extension of well irrigation, 1 liiivc no 
douU theso calces would get dearer, but nc luivo aMo tan, tho 
uso of wbioh as green inaniiro rould bo extended. 

6C. Q, {Mr. i66e/M».)— You mean tho yellow pea 
whioh wo call tana! in Northoni India? With us ami is a 
mallow P— Yes, Mr. Fuller told me that tlio cultivators 
in Central India object to grow lUis crop on account of 
c.asto prcjiidico, but tlicra is nutliing of tliis jn tlie Uoui- 
boy Prividency. In various paits of tbc Presidency when 
the need of mnnure arisw the cultivators save up night- 
soil. 

57, Q. {Mr, ilfwir-jWacl-fnsi’c.)— Would it pay to use 
oil-rake manure on cotton crops ? — ^No. 

■ 59. Q. Cotton croiw grow well after tan P— Yes, 

59. Tho praotico of using tan is not common P— No, 

00. Q. {The Prwirfent.)— Taking all tlieae Ihiiigs into 
account, what do you think would ho tko most judioious 
coursi* for Iho Government to take to fortify tho country 
ngainsttho bad cficcts of nnotber famlnoP— 1 would extend 
wells in every euitablo posilion, provided it was corlnin tlint 
aUtbo manure required would bo available, that nil the 
bullock and manna! labour noccsssiy could bo ceiuinnndcil, 
and tlint tbo men who owned these wells had Bulficieiit 
mpital <fn oredit to do fall justico to Iho svork. 

0] . Q. Thcuo aro important conditions ; I suppo.so it 
follows thiit well irrigation in any tract svould never rise to 
20 per cent, of tho tract P— If it rkscs to 10 por cent., I 
should bo glad. 

02. Q. That is tbo best that can bo offered P— In Oujci. it 
on black toil tbo extension of small tanks for rice ttoufd bo 
oyfrcmcly important. I sco that Mr. Mebtn tbought tlml 
tlidy could not bo extended in Droach bernuso of the dilit- 
ciilly of labour. I tbink if tbo occasion nroso tliat labour 
would bo fortlicomhig. On tbo black soil wliicli fringes tbo 
Tapti iniChandcsb, where linscod, gram, cto., aro grown, tic 
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question has boon solved, rts mnn 3 ’ bill people '.from tho 
Ohats come down porindicnlly in order to help in tiio 
reaping of the crop. il slioiild say that Inhouring people 
would lie attracted if the work existed. 

_ <53. Q. (Jl/r. lli^ham .) — Yon don’t think that tho objec- 
tion to the extension of irrigation without manure would 
occur P — No, I think tlio mannro will ho available in reason- 
able amounts. 

04. Q. If canal irrigation is introduced on ns large an 
area ns 34,000 acres, will lUanuro be available ; you are only 
speaking of well irrigation P— Yes, I refer particularly to 
sniTicioncy of manure for well irrigation and by small tanks. 
This Is the only description of in-igation I recommend for 
Gnjcmt. 

65. Q. Tlio canal indgation might rim nbosd of tbnt 
anpply of manure P — Yes, tlicro ore raior serious drawbacks 
to timt ; I anticipate tbc soil being spoiled by onnal irriga- 
tion. 

6C. Q, Not in all cases P — ^No, in tho Muthn Canal irri- 
gated tract of tho Poona district manure in sufficient 
amount is avnilaLIc. The effect of canal irrigation lias been 
that a good deal of tho land has already gone ont of culti- 
vation on account of water-logging. ’Po my knowledge 
the crops that are produrod in that part now aro not nearly 
Bo good AS they were five years ago on account of tho land 
bcinj- now surcharged with water. Tho soil is a medium 
black soil with muram. 

67. Q. Ilns not drainngo been tried there P — No, there is 
no combination between tho people who occusy tho land ; 
one oecninnt cares little for the interests of another and 
the canal irrigation is doing a good deal of horm. 

C9. Q. I suppose from your Poona experience | you think 
canal irrigation should not ho contemplated in any port of 
Gttjcrai P — Not in any part of tho black soil of Gujerat. In 
tbo nllnvinl soils it would bo nsoful if tbo water is regularly 
distributed and if manure in sufficient quantity is available 
I would expert more Iiarm than good by making canals in 
tho black anil part of Alimanabad. The w^s become 
periodically salt in tbo tainkas west of Abmadabod. It the 
proimseil Bnbarmati Oanal passes Uirongh tbesc parts salt 
cffiorcificnco will increase. I Iiavc seen a good deal of land 
whioh lias already gone ont of niltivation on account of 
salt elllorosepnco in those parts. 

69. Q, {The PretMeni.) — It has never been drained P — 
No, I doubt if it would bo pnssiblo to dmin it. Tlic conntry 
is very flat and very wet in tho mins. 

70. Q, {Mr, Jligham.)— In regard to Broach districb 
which is, I ijiink, all strong blaok soil, do you consider that 
rice cultivation in tlicso p.arts where they have tanks is 
more profltnblc than growing cotfon nnd juari ? — No doubt 
it is, but then ibo expunscB are moro tliun on diy crops. 

71. <2* The profits of oultivators on rice wonld not bo 
grrotcr than growing cotton and yaari P— They would. I 
think, ho u.siiallj' greater ; tho rice crop wonld bo safer 
provided it got, late in tho season, two or threo waterings 
in n year of averago rainfall. 

72. Qt. I understand on tho whole there is greater ehaneo 
of iho cotton cron failing than thoro is of rico, if you have 
proper tanks?— Ves, certainly, 

73. Q, Tho tanks mnko it more secure P — Yes ; in Braaeh 
niid Surat whero there is goncmlly too much roin for cotton. 

74. <2. But not otherwiso more profitable to tho oultivn- 
torP — A good crop of rice irrigated from a tank properly 
inannred is worth Rs. 80 to Rs. 100 per acre ; on nvcmgo 
crop of rotton is not worth more than Its. 25 to Rs. SO. 

76. Q. Do you think Govomment wonld bo justified in 
making tanks or in helping in their ronstruction in the 
district of Broach?— Vos, provided they are small and 
provided each village controls its own banks and each com- 
munity is inndo responsible for repairs and clearing as 
required. 

76. <2. If mote than one villngo controlled a' tank wli&t 
do >ou fcarP — Two villages might perhaps pull well 
together. 

77. Q. And in tbo cASo of A' laTge tAnk F — I want to see 
ibo people' bang together in such d manner that they 
wonld absolutely conlrtil tbo water. And tbnt every owner 
of n rIco bed gels a fair slinro of it. 

78. Q'. Tlicre ia not inueli scope for extending tafiks in 
Broach bc'causc tlio country is so fiat P— Still yon' can im-' 
prove the jKMition by digging out your rICc beds ; the dOptU 
of the soil in Broaoh is- such tliat yolr can affoid to' dign 
footer two' And iinponnVl rain water ; I shonld sny there Is 
very great scope for tbAt in' Breitch, 
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tjiat foTin4 in othcrpnrtsof GujoratP— IfyonoscIadotliQ 
. ■ risk of Balt, you ^rill find St in tho Llnok soil cotton and 
vhcnt district of Nortliom Gujcrat; it also oslslaintlio 
Dcccan niid Kathiaurar. Froridcd tlio soil is tLick cnongh, 
it is sniiod for tank irrigation from Trhich there is not uio 
samo danger of salt os in veil irrigation. 

109. Q. Where thot soil exists in Guiorat thero is danger 
of salt P— Yes. 

110. Q. Is the Area under it considerablo ? — ^Yca, vary 
considcrahlo. 

111. Q. Salt would render well inigntion risky P — Yes. 

112 . Q. Kow, returning to the subject of tho extension 
of well irrigation, yon say jou would bo very lucky if 3 ’ou 
got 10 per cent, of tho tract irrigated by wells P— Yea. 

113. Q. Do you mean 10 per cent, of tho whole district 
or of tho area suitahlo for well irrigation P— Probably 90 per 
cent, of tho Dccean is unsnitablo for well irrigation ; 10 per 
cent, in a district like Kairn, where tho whole tract is snit- 
ablu for well irrigation, would not he too low. 

114. Q. Supposing that in Gnjemt as o wholo you had 
wells whcrcTCr it was ndrantageons to havo them ; what 
portion of Gnjoral do yon think would be irrigate P— I 
rdicnld not like to roinmit myself. 

115. (J. Certainly much less than onc-lenlhP — ^Yes, 
except K.sira. 

110. Q. In Knira wluit would he the maximum that yon 
could iriigito from wells P—1 donht if yon could go lieyond 
10 per cent, on acconnl of the deficiency of tho ninmiro. 

117. Q' Von conld not linvo, F.ar, G'l per cent, us in the 
' Punjab P — ^JTo, count most Im taken of tho etnl of mistiig 

water from deep wells and tho need for heavy dressing 01 
manure to mako the crops really good and really profitable. 

118. Q. To take another proiwsition. Take the kaelteha 
wells that were made in tho fnminn ; yon say that pakka 
wells might ho made iii place of e.se 1 i of them ; gapposo 
Government eonid make these wells pukka by a stroke of 
tho pen, could they at onw ho used to advantage P Is tho 
mannm and lahonr sniTielent P— I should not like to do it 
in one year. 1 i.honld like to proceed gtadnally; tho 
mnnnro and Labour wonhl bo provided grndnally ns required. 

119. Q- Tlic number of wells is 8 lca<ltly increasing in 
Gujorat yenr by year : arc they not P— I have not the figures, 
hnt should imaglno thero is no doubt of it. 

120. Q. Doj’ott iliink the increase in lliO number of wells 
is about ns great ns tho inereaso in mnnnro and of labour 
would allow of being wprkcil profiiahlj'P — Ifo, tho incrc.ase 
might he much quicker, hnt of course there is a limit. 

121 . < 2 * Do 7°^ think there might ho a furthor incrc.aso 

avUhout oul-ntnning the supply of manure and of labour P— 
Yes. " 

122. Q. Do yon think Qovarnraenl should build wells P— 
No, it would bo bettor if the onUiautors could he got to do 
it, making it nbsolutoly crrliun, that if ho means to borrow 
from Government ho, will got llio wholo of tho money 
required. 

i;i3. Q. The best thing would ho to give eulUvalors all 
Uie facilities possilijo for IjorrowingP— Yes. 

124. Q. Can you suggest anything inoro P— I think it 
would help malorinlly, if a cultivator oonslrnctcd a well (it 
does not matter win tlvr he borrowed tho money or builds 
it out of his own funds), If n premium wore pnt on e.ach 
aero that is bronchi under cultivation in tho first year, nay 
from October to Sraiuli, provided that Iho water got was 
sweet and thcri'foro suitnulo for good groins. 

126. Q. IVIal sort of premium P— I aliould not hesitnto 

to say Its. 26 per aero for tlio finit j’ear ; Hint would bo about 
Its. 200 for a well. • 

12C. Q. Tho well would cost about Rs. 1,000 or 1,600 P— 
Yes. 

127. Q. TVould not that Rs. 200 bo thrown nwny in the 
raso of a man who was going to make a well in ,nny caw> P — 
No, ho would do more justice to his land and give it inoro 
manure, and tliorcforo got good profitablo orops at once. 

128. Q, About small tanks, take the ease of tho rejiairs 
that have to bo dono atmunlly; I have asked many 
witncsccs, who know tlio people well, whctlior they have 
any hope of goltihg tho people to do theso ropairs, nnd tho 
opinion has lioen ovcrwholraing that practically it is hope- 
IcssP-lVhyP 

129. Q. IVant of combination has been inontloned as ono 
of tho reasons F— It could ho dono moro economically by tho 
people. 


' 1S0._ Q. I ogreo that it is tho best thing if it is possible 
but witnesses toll mo it is not P— I don’t agree with that. 
I think tho repairo should ho dono by tho people. They 
shonld be eomncllod to do 'thorn. At tho same time thero is 
some risk in clearing out a tank annually ; it would hold 
less water. 

131. Q. IVhy shonld Government go to tho expenso of 
repairing these small tanks. Half a dozen men would do 
tho work tor thomsolvcs P— They liavo no money;, besides 
thoy Imvo to pay enhanced land rerenno, cto. 

182. Q. As regards tho proposal to storo hay, how long 
wonid it keep if stored P— An indofinito period if properly 
baled and protected. 

133. Q. Yon say Hint tho market price of bay is never 
less than its. 10 to Its. 11 per thonsand pounds in fiomhayP 
— Y'os. 

IS-i. Q. Whet would it cost to send it to Bombay? — I 
believe as regards the Tramway Company that after paj* 
ing all expenses of haling, etc., in an ordinary year (and 
thc^ pay for right of cnlting gross a good deal moro than 
tho (Jovemment assessment), it costs thorn somowhoro 
hetwern Its. 8 and Rs. 0 por thonsand pounds londcd in 
Bombay ; that ninonnt includes ovciythmg ; thot was my 
information three or fonr years ago. 

136. Q. Yon say in paragraph 12 “ in tho famine year 
(1890*19(10), although tho general urea under irrigation in 
tho Presidcnc}’ declined, tho wcU-irrigated area increased by 
obont 100,000 acres.’’ Tliat was hcronse of tho kaeheha 
wells tlial were added P— Yes. 

139. (2< To what extent is that land mnnnTcdP— Tho 
mannred area in Ehira nnd Ahmndabad is about 76,000 
acres. 

137. Q- At what season of tho year is the numnro 
applied? — You say tho manuro was to _ spare from dry 
cultivation owing to tho {ailcre of the rainsF— In Gnjornt 
manure is not put Into tho soil nntll after tho first fall of 
rain. Tonk mud is spread on tho snrfaco boforo tho rain, 
but not farm manuro. 

138. IJ. (ilfr. Jtqjarafna jWfr.)— You referred to tho 
diflicnlly of procuring mnnnreP — I believe I stated that 
there nio possibiKtios of proenring coiuidomblo quantities of 
manuro for any extension of Irrigation. 

130. Q. What aro the possibilities P — In eertaln well- 
irrigated tracts in tbo Dreenn tbo necessity for moro 
manure has liccomo evident to the people thomsclvcs, and 
they MVe np xnatorinls which {ormerly were not used, such 
ns night-soil, honschold waste, litter and even cattlo nriao ; 
there aro besides other sources of mannio that hnvo not yet 
been fully exploited, sncli ns oil-cakes and green manuro. 

140. Q. Do you think tho raynts will be able to solvo 
theso diOicnlticsP— Yes. In Poona wo began to use 
manarcB other than the ordinary. For instance, we used 
cotton seed ns manure for sugar-e.-mc, and tbo effects were 
Buoli as to jnslity tho belief that it wonid uy the ordinary 
cultivator to use it ; wo nI<o used certain cmblo 0 . 11:08 that 
can bo obtained nt cheaper rates than castor nnd karnaj ; 
these edible oil.«akrB can in some Deccan districts be 
bought nt 70 lbs. por rnpco ; they arc rioher in nitrogen, etc., 
tlian tho'C UBually need ; thoy aro not so dear, weight for 
weight, ns tho ordinary manuro cakes and arc moto vnlaablo 
ns liinimro ; skew tho pcopio expcrimontnlly that these odiblo 
rakes arc nscfnl and they nill uso them, IVo showed 
their effect iii tho district, nnd the result is that many 
eultivators dso edible cako who formerly used ordinaiy 
cake. 

141. Q. Aro leaves of trcCB UBod ns manure hero ?— No, 
except in tho Kunarn district ; bnt tan is sometimes 
ploughed in before planting sugar-eanf) and other garden 
cro|is. (Guvar, a pnlso) is aimllarly used oxtcnsivoly in 
Gnjornt. 

142. Q. Have leaves been tried in tho farms P— No. 

143. Q. Have j-ou soon tho new reservoir construotod nt 
Broach during tho famine? — No. 

14-t. Q. Tlioro is n latgc extent of land lying follow in 
this Prcsidcucy in CYcry_ iUslrict 5 is Hint reserved for 
gniring purposes P— Yes, in parts of Broaoli and Surat 
ordinary dry orop black soil often lies wusto for sovcrol 
years nnd grows grass. IThcn broken up nnd donned, tho 
crops of roHou nnd juar grown GubscqnoDtly aro uncom* 
inoniy good for several yc.iiB. 

145. Q. (ilfr. jlft(ir-jl/ocicnsi'e.)— In regard lo fallow 
wo find that in tho Surat district tho aro.a craped is about 
180, OCX) acres nnd tho follow laud inonBUTCs about 270,000 
' h2 
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ncies. In oidinar^^ yean is tho latter not more than 
•wonld oxpect P— AVhat are tho figures for Broach? 

(dfr.i&ie/son.)— The cropped area of Broach is 561,000 
and fallow 90,000 acres. 

TPVVnew.— I should expect tho 10.11 fallow area to he more 
in. Broach tlian in the Surat district, (irass lands arc pro- 
bably induded in both districts, bat the area of grass waste 
in Surat (which U not necessarily unprofitable) is greater 
than in Broach. A very common practice in the Broach 
district is to leavo certain land fallow. These lands are 
fallowed and cleaned in a very thorough way and an 
increased prop of cotton in the following year is ohtained. . 

146. Q. C-llfr*. jlfutr-lifael'cn:{e,]—la Ahmad.ihad they 
havo checked the figures : 1,178,000 cropped area and 
4,04,000 fallow F— 1 have no doubt that the fallow area 
includes o good deal of gr.iss land in Ahmndahad. 

147. Q. You me.m Lind kept by occupant in his holding 
under grass P — Tos, but not necessarily unprofitable. 

148. Q. In Broacb iBstrict wo have beard of cotton and 
rice being grown together P— Yes. 

149. Q. Are you familiar with this mixed crop ? — It is a 
practice common in Broach to grow cotton and rice mixed. 
It is done simply as a safeguard in ordinary years. If the 
rainfall is moderate, cotton tiaives ; if the rain is very 
heavy, there will he a good crop of rice. The rice is grown 
mixed in tho rows of cotton or in an intermediate row by 
itself. 

160. Q. If canal irrigation were nppli^ within the cotton 
area for rice, would a profitable crop of rice be grovra ?— Ko, 
tbo rice grown with cotton is a special variety which suits 
the ordinary dry crop system of cnlHvation. IVitli canal 
irrigation rice beds would be necessary nnd a variety, suit- 
able for transplantation end regular irrigation, would be 
grown. 

151. Q. Ton allude in paragtaph 6 of your note to cons!* 
derahlo scope for extensian of irrigation by wells in the 
alluvial pjainB of Gujerat For what crops do people take 
water P— For garden crops in ordinary years; for fodder, 
Juari food-groin crops in a year of scarcity. 

16*2, Q. Ihoy would not in ordinary years iiko water 
for ordinary food crops P— No, 

153. Q. Would the difference in yield not bo TOllioient 
to pay? — It might pay expenses, but cost of irrigation is 
very nigh and the gnrden crops pay best. 

154. Q. In a district near tho sea, where the cost of carri- 
age would not he consideroblo, would imported manure bo 
of any use to extend tho manorial supply P— A o, on account 
of the cost compared with arailablo inmgenous supplies. 

166. Q. When tho indigenous supply becomes dearer? — 
The occasion has not arisen. 

166. Q. Slauritins uses large imports of guano, etc., for 
EUgaicano P— Yes, on account of tho scarcity of the indi- 
genous supply. We ^re in a different position in iiombay. 
Wo export pones and oil-cakes. The latter esj^cially wo^d 
be kept in tho conntiy if there wos any porbcular need of 
manure for extension of irrigated cropa. 

167. Q. Do yon think with the available supples of 
manure tho best crops oio grown P— In India in tho best 
sngaivano districts the value of the crops thus produced 
probably exceeds that of tho best crops in Mauritins. We 
have in tbo Foona district time after time produced crops, 
yielding 12,000 lbs. of fftir per acre, sometimes W'orth 
its. 1,000 per acre. In somo districts wall-irrigated gaidcu 
crops aro often worth Bs. 400 to GOO per acre. These figures 
indicate that with available supplies of manure, soil and 
water can be turned to the very best advantage. 

158. Q. If the supplies of indigenous manures become 
insufficient and get dear, would the graw-er of vano and 
garden oiops use imported manures P — 1 suppose so, but at 
present I see no nee^ of importing ony description of ma- 
nure. 

169. Q. You have nown sugarcane, have you not, with 
imported manure, on the experimental farms P — ^No. 

160. Qi Not nitrate of soda F — The crude nitre used is 
a prodnet of the country. 

161. Q. Don’t yon think it advisable to make an experi- 
ment? — ^1 do not see that any practical good would follow. 

162. Q. Fossiblynot in this ^ Presidency, hut in other 
arts of India F —Nowhere in India would imported manures. 

0 useful for ordinary agricultural crops at present at the 

rates nt which they can be imported, and 1 do not oxpect 
that they ever will. 


163. Q. I understood tho Honourable Mr. Ijoly to say 
that the rcsulU from kacheha wells were very dis:mpoint- 
ingP— That is not my opinion. In tho Naim uistricts 
especially I saw numerous kaeheka wells which gave snrinris- 
ingly gem results. 

161. Q. Tho rcsalis were pot different in different 
tracts P— I did not travel extensively through tho districts 
of Northern Gujorot in the famine year, but in the parts I 
saw the results were good. 

166. Q. In tho tracts that you saw there was no differ- 
ence?— No. It would, however, be easier inn diHrict closed 
in by fences Uko Kniro for local offirers to find out, differ- 
ences of this sort. I can only »ny that 1 saw numerous 
kac/ie/ta wells and the icsults were suiprisingly good. 

166. Q. 1 understand from Hr. Logan, Collector of 
Broach, that a considcroblc number of kaeheha wells dug 
ia the &mino were not used this yeut —£jaehcAa wells in 
the block cotton soil of Broach go out of use in a year, 
because they fall in. I saw kaeheha wells in the led ol the 
Nerbndda in the famine year irrigating jvari. In ordinary 
years the chief crops grown under them is toloeco. Tiicso 
Notbudda l-acAc^a wells ore dug every year. 

167. .Q. (dfr. Ibhclton.) — ^1 understand bae/ie^o wells 
never last beyond the next monsoonP— JTcfeficAR wells in 
alluvial soil fall in p.iTtially nt least after the first monsoon 
rain. A kaeheha well in the Deoenn with trap-rock below 
may last for yoars. It is advisable, ^however, that it shonld 
bo made pakka. In the alluvial soil of Gujerat tlie labour 
expended on a kaeheha well is generally lo»t if tho occupant 
intends afterwards to make a pakka well. Tho diameter 
required fora pakka well is necessarily greater, and it 
would bo better to excavate for a pakka well in a place 
near the kaeheha well than to extend tho diamolor of the 
kaeheha well, Tho labour in digging a kaeheha well in 
tho Deccan is not lost because tho substrata arc hard 
and rocky. 

168. Q. (3fr. Hove the kaeheha 

wells of tho Deccan, which were dng in tho famine, boon 
kept in nsoP— I have seen kaeheha wells dry in the Deccan 
and therefore not used ; hut if kaeheha wells conUiined 
sweet water and the soil commanded wn<. suitable for 
irrigation, I would, bo surprised if during recent years 
they were not fully used. 

160. Q. It would not bo advisable to give money for 
constructing wells to cultivators who were not onterpris- 
ingP — No. 

179> Q. Therefore it would not do very much good to 

f ive miioh money to the backward people in the Panch 
iahalsP-No. 

171. Q. In paitigroph 8 you observe tkit rainfall Is 
usually insufficient for uce. IVonld you say that it fails as 
often as two years out of five ?— Hy experlcuco is that it 
has certainly done so more frequently than that in the last 
five years in parts of Gujerat, nspcdnlly Ahmadabad. 

172. Q. You say the assessment is a fairly liigb one. 
How do yon account for tho pcoplo being able top.iy' it In 
^ite of its being high ? — Tho> bcbsoue during tho last five 
years were very unusual. 

173. Q. In ordinary seasons it would fail in two years out 
of five P~ln thoiO parts of Northern Gujerat where rico is 
grown nnd tho average rainfall is light, and there is no par - 
ticnlar protection from tanks or other tonrcc of irrigation, 
thoro is certainly a very poor crop or almost total failure of 
rice two ycaiv out of five. 

174. Q. How do you account for their being able to pay 
asBCssmont ? — 1 do not think there is any gce.it difference 
of assessment between rice fields and dry crop lan^ in tho 
Bi'ticulnr areas I_ refer to. Dry crops during recent years 
avo been grown in some rico beds and many rico beds lie 
now waste. . The ocoopants could not possibly have paid 
assessment out profits on these rice lands during the last 
three ycare. 

176. Q. 1 nndoTsinnd yon to say that there oro plenty 
of sites likely to be available for small tanks P — Yes. 

' 176, Q. From wlurt havo yon derived tlut impression P— 
From my general knowledge of the country. 

177. Q. Do yon know this part of the country,?— 
Perhaps not os well as the Deccan. 

178. Q. Supposing yon hare small tanks, how would yon 
proceed P-— By digging rice beds uudemeath the tanks. 

178. Q. By digging out rico beds underneath the Links 
you would facilitate irrigation by flow, but yon would not 
store tho whole drninago &om the catchment P — Ha ; if you 


you 
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nako llio 1)an]c too high yon xrlll swamp nsmnoh landohovo 
it ns you will irrigato below it. 

.ISO. Q. Now what would bo the e£Fcct of this additional 
snpplyP—Tho small tanks would give people tho surety of 
two or throo waterings ill addition to tho ordinary rainfall) 
,and thoreforo instead of having a very middling precarious 
crop thoy would Imvo n good ono. 

181. Q. How would' yon ascortain tho sites of tho 
tanks ?— VVliy not undertake surreys. 

182. Q, Yon would like to see surreys nndertnkon P — 
Mbst decidedly as regards tanks. 

ISS. Q. Can many more new sites bo found P— Yes ; and 
if yon put tho mottor in tho hand of n practical mani ho 
could complete his surrey probably in ono season. 

184. ' Q. Wonld you prefer to extend and improro the 
existing tanks F — Tliero is room for clearing a great many 
of them out ocrtainly. 

185. Q. And enlarging thom P — I think thatasnircy 
should firat bo undertaken. It is very difficult to giro an 
opinion on a broad question of this sort. 

186. Q. Do you tliink- it would be a good thing to 
cnconinge the digging of rico bods in blaok soil by granting 
takavi?— Yea, bccanso with manure, labour and a good 
position, a very good crop could bo grown. 

187. Q. Do you think it would bo a safeguard ogainat 
tho ordinary fluctuations of rainfall P — Yes, i think so. I 
think that it would be safer than the cotton crop. 

188. Q. Haro yon seen the Hansot reclamation sehemo P 
—No. 

180. Q., They throw a low bund ronnd a largo aroa of 
land : the object is to allow tho rain water to sweeten tho 
land P — Tho samo prootieo is followed on tidal creok bind 
further down tho coast to oxoludo sea water. If the sea 
water at high tides is oxoluded, the embanked land is gradu- 
ally mreetoned by the rjiin. 

100. Q. We haro been told that brackiali watdr is very 
often nsofnlly used for horloy P— And also for wheat. 

191. Q. Tho braokish water grows better crops of barley 
than ore grown by aweet water P — Yes, probably. 

103. Q. That crop can stand braokish water P— Slight 
braekishnes-i docs not hurt wheat or barley, bnt really 
braokish water is bpeoially pscfnl for tobacco only. 

193. Q. A number of questions have been asked as to 
the immber of crops ond the number of acres irrigated by 
a single i’os. Do yon think that a single los would inri- 
gate six norcs F— Yes, if the figure applied to sncecssiTe crops 
taken in tho iirigoting season and the water lasts thiongh- 
out tho season. Throe crops can bo grown in succession on 
different areas in the alluvial soil of Qujerat ; ono ios will 
irngato a greater urea uf mixed block soil than of gorad. 

104. Q. Do you think f amino labour conld bo employed 
to advantage in digging hachcha wells ? — 1 would rather 
givo an advance of Bs. 26 or Bs. 30 and lot tho onltivatoi' 
do tho work himself. 

105. Q. Do you not think a good many famine lobourors 
could bo employed ot this sort of work P— Yes, probably, but 
not profitably to tbo onltivotor, becauso tlic^ would not do 
'tho work in tho particular way he wants it dono. If done 
by himself be would arrange the excavated earth to lord his 
field, to make the slope, and gonorally to prepare ,tho field 
for irrigation, lie would, moreover, dig tbo well in the 
position he knows instinctively would bo best for his land, 
ond tho people ho would employ, his relatives and ordinory 
servants, would bo kept off relief works for the time being. 

196. Q. Do you think wells constructed by famine labour 
would bo used P— If tho occupants of tbo land dug tho wells 
tbomsolvcs they would bo more likely to be used. ' 

197. Q.-Withroforenco to the extension of irrigation 
by haehoha wells in Ahmadabad and Kiiira in tho iramino 
year, do you think Qovernment would bo well advised to 
make alt these kachcha wells into fakka wells P— Yes, 
gradually, if the oconpants cannot be indnecd to construct 
tlio pakka wells tbcmsclves. 

108. Q. {Mr, Jbbetson.)—lt the occupants cannot bo 
induced P — The Government should undertake the cons- 
truction, but tho people tbcmsolvcs can do tho work cheaper. 

199. Q. {Mr. Muir^Maekenzie .) — Do yon think it 
would bo satisfactory for Government to construct wells P — 

1 ‘ should rather see the occupants doing such work ihoin- 
sclvcB. 

£00., Q. Supposing tho work of constructing tho wells is 
not 'proceeding ,witb sulfioicnt rapidity, then you would have 


the Government step in P— I would prefer to try all possible 

means to cncoumgc tho people to do the work thcmselvOB. Mollison. 

301. Q. Snob wells would bo uncommonly nsoful in 
ordinary seasons P— Yes. 

SOS. Q. There would be considerable extension of ifti- 
gnted crops— Yes. 

203. Q. Yon say there was no scarcity of manure for well 
irrigated crops in tbo famine year in Gnjorot. Had not 
there been a considomblo dry crop area sown and the usnal 
appliention of manure to that orea P — Khar\f areas wore 
sown and manured, bnt there is also, no doubt, that tho 
irrigated patches got a fnll supply of mannro, 

201. Q. More tbou' nsrmlP— Tes, bccanso more was 
avmlable. 

205. Q. Yon have not seen much of water-logged 
areasP — No, except in tbo eontml part of Olpad. 

206. Q,. Conld these water-logged areas bo made suitable 
for rice by drawing flood water into tanks and growing rice 
under these tanksP — Yom- suggestion is, I think, a very good 
ono, and 1 should like to sco the experiment thoroughly 
tried. 

207. Q. In paragraph 15 of yonr note yon refer to tho 
land being brought under wolf irrigation sinco tho Bovision 
Surrey in the Shed TalukaP — Yes, I saw a number of now 
wolls being constructed and nscd soon after Revision Bnrvoy 
which was made 10 years ago. - 

208. Q. Wliy have they ueod tbo wells since tbo Bovinon 
Survey and not before P— Iboy were afraid of enhancement 
of assessment, especially as regards tho woll-iirlgated areas. 

208. Q. They did not know that no enhancement was 
proposed P — do not think they did j nt any rate they appa- 
rently adopted the safe rouTso of waiting in order to see 
what would happen. 

210. Q. Do not think that thoy understand it now P — T 

think they do to some extent. ' 

211. Q. Would you prefer permanent exemption of 
enbancomont of assessment on wells or exemption for a torn 
of, soy, forty years P — I would prefer, permanent exemption 
in a &triot well provided with railway and good market 
communications and where rates ore now high. 

212. Q. Do yon think the cnltivator, who was oHoicd 
exemption for lerty years, would bo deterred from digging - 
a well by fear of BubEoqiiout enbancomentP — No, I do not 
think so. 1 think ho would have a good deal of scope to 
recoup himself and repay any debt he has incurred. 

213. Q. Yon say that the romoval of a foot or so per- 
manently from tho deep soil of Broach improves tho positron 
for rice beds and does not lower tbo fertility of tho land. 

1 have been told b^ the people that tho washing away xA 
enxface soil by droins spoils tho ereded areas F — That is 
quite likely. The weathering effect of sun on the blaok 
soil in tho hot weather prepares a favourable seed bed. 

Tbo drains mish away this fovonrahle seed bod with the 
first fall of rains. Of courso tho raw soil then exposed is 
not a favourable seed bed. 1 propose the removal of sur- 
face soil for rico beds once for oil and tho ffivouiablc 
weathering action goes on annually afterwards. 

214. Q,. You say there nro various rcasouB why well 
iiTigation cannot be indiscriminately extended ; and that it 
must bo restricted to certain areas whore snitablo subsoil 
conditions exist. Wonld you take no steps to ascertain 
that boforoliniid P — I would Lave a snrvoy and put the 
work in the bands of a pmotical man who would do a good 
deal by eye inspection P 

216. Q. Wonld you like to see the iata collected by the 
Survey Department, especially on points of level and os 
regards the quality of the water to bo made 'nso of P — Such 
data will help tho Surveyor materially. 

216. Q. How soon wonld you begin in a famine year to 
advance takavi for kaehaha wells P— In September or Octo- 
ber. 

217. Q. The Bcoo'nd-half of September P— Yes. 

218. Q. Do yon know anything of tbo experiments con- 
ducted by Mr. Tata of Bombay in regard to boring in his 
Navt-ari land P— No, 1 don’t, but 1 do know that borings in 
several wells in the Surdt district resulted in tapping water 
at o lower level and that tlio water thus got rose in tho wells 
and increased the supply very considombly. 

219. Q. Is it necessary to have expensive tools for that 
purpose i wonld tho country-made tools not do P — That is a 
question for an Engineer to answer. 
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jj- Y ' Q* happened in the hering trials \rMch 

recently were Wed ot the Sorot Farm with connlty-inado 
M ouuo n. tools P— In one well the results were veiy satisfactory ; in 
another smaller well the trial irns nnsncccssful. K layer of 
sand was met withj and it was fonnd impossible to screw 
the borer throagh this sand. With better apparatus the 
trial would probably hare been sncccssful. I do not know 
whether bettor apparatus could locally be made or not. 

221. Q. Ton had a considerable amount of success with 
your imperfect apparotns ? — Tes, certoinly. 

222. Q. Do you think it is ^siblo to educate pct^lo in 
tbo storage of manure psrticuJarly in the conserving of 
urine P— iliey do not know mneb ahont it now ; but it the 

, neecssitj aro<o for manuring nn irrigated crop, the neocs- 
snry amount of manure will be forthcoming. 

228. Q. Tlicy save urine? — To a certain extent, hut the 
floors of cattle sheds are not likely to be gcncrelly pakka 
floored and drained, and this is the only way to save alt 
, urine, 

221. Q. In the famine of 1809 there was a terrible 
fodder famine and no grass was provionaly stored ; do you 
think it is advisable to employ famino labour in staring 
grass P—>1 suggested that course to the Commissioner, 
Northern Division, and to the Collector of Ahmndnbad, but 
nothing was done. If the work had been undertaken the 
grass, which was available in large quantities, ooutd easily 
have been sold at a prollt in Uomhny. 

226. Q. Is grass stored to any extent anywhere in tho 
Presidency P— Nowhere that I know of except in Somhay 
and in Military Cnntonments and by eoniraetors, and such 
staoks are often purposely burnt to raise prioes. 

> 22G. Q. Would the leading of a canal into tracts, not 

altogether favonrablo for wot irrigation, bo of vaino in 
sweetening the wells and increasing the amount of water- 
supply in tho wells P — ^Tes; the water level in the exieting 
wells in the Poona district is much higher than it used to 
be, but this is nn acoompaniincnt to waste of canal water 
and water-logging on low-lying areas. 

227. Q. Hare ynu foohd that the tanks have the effect 
of sweetening tho water of wells in their vioinity P— I have 
not observed it. 

228. Q. I find you estimate the average yield of tho 
wheat in Ahmndabad to be 1,800 lbs. per acre for irrigated 
land and 600 lbs. from unirrigated P— Yes. 

229. Q. Would tho irrigated crop got more manure than 
thounirngatcdl— Unirrigated crops get no manure at nil 
pmetienlly. 

280. Q. It is used more extensively for irrigated than 
unirrigated crops P—Y«. In Nortliem Gujent n well 
irrigated wheot crop, if well raannrcd, moy yield 2,000 lo 
3,0W lbs. per aero oi grain, hut there is considerable risk of 
mst. 

281. Q. I find that in Ahrondnagar we had in — 

1806-1800 . 05,000 acres irrigated from wells. 
1890-1897 . 120,000 ,. „ „ 

1897- 1900 . 101,000 „ „ „ 

Do you think the 101,000 acres would he kept wpP— The 
area will bo kept up and extend with a return to years of 
normal Tninfnll. In the last four years tho rainfall has 
been defieiont. It is certain that ns soon as the wells 
contain n good supply of water tho irrigation will inoronsc. 
232. Q. In Foona you had in— 

1896-1896 . 66,000 nercs irrigated from wells. 
1896-1897 < 81,000 „ „ „ 

1898- 1899 . 00,000 „ ,, „ 

1899- 1000 . 67,200 „ „ „ 

Notwithstanding that, yen hope that an increased area will 
be maintninedP— Yes. / 

288. Q. Also in Bbolnpur and Nosik P— Yes. 

234. Q. Tlio increase in Poona is slight P — Many of the 
welts in Foona are probably in the canal area, and if there 
is oanal water the people do not use them. 


235. Q. IDiko the canal in Foona. Yon had — 

In 1895-1890 . < 31,000 acies irrigated. 

„ 1896-1897 . , 46,000 „ 

„ 1897-1808 . . 64.000 

„ 1899-1900 . . 81,000 

How do you account for that P— It is very difficult to 
answer that question wlthont fully studying it. 

230. Q.' Would yon prefer small tanks to large for 
goradu soil, or do you refer to block toil only P— Black soil 
ohiefly. * 

237. Q,. Would the present ho a very good time for 
pushing tlic extension of wclU ? — ^No ; the people ore hard 
np ; (hey have not yet rccovcied from the effects of the 
famine, and 1 do not think that they have the means to do 
much themselves. Tliey have no cattle and no money. 

238. Q. Da yon think that tho administration should not 
bedisconrigcd if their cflortsnrenot Eiieeessfnl at oneeP — 
Gradnal efforts for well extension should be mode. 

239. Q, Do yon think people would bo likely to be 
encouraged if Government advanced money to dig wells and 
charged n bagagat otsetsmcnl instead of taking back the 
advnneoP — IVIicn cultivators apply for taiavi they are not 
certain that they will got all the money asked for. 

2 10. Q. What do yon mean F— They are not sure that 
the advance will rc.ioh them. They are not sure that if 
Government adroneed them Bs. ICO tlioy will get the whole 
amount. Then they arc not snre of getting the money in 
time. 

_ 211. Q. They might apply quickly P— There ore ohjeo- 
tions to taking takavi ; the people may prefer lopay bcATicr 
interest elsewhere if they do not actually get the whole sum 
from Government. The enrrent belief is that n good dcsl 
“sticks “in the hands of the sabordlnatc service, 

242. Q. I suggest bugagst .a^'essment of R*. 5 or Bs. 10 
per acre ns cxtniA-sessment for tho well, instead of ivpny- 
ment of principal and interest for iakavit—1 would prefer 
the payment of interest and refund of advance daring a 
long term of years. 

213. Q. Why ?— Because in that case the people know 
precisely where tliey are, and can ealenlnte definitely 
whether it will pay thorn to take tho money or not. 

244. Q. If you take a single well it would pay so mneh 
for area irrigated by one hot P~Tbcro is sposulation ahont 
it. 

215. Q. Where P—I should prefer interest. 

210. Q. Why P — I want your reasons. They might agree 
to pay bagagat rates calculated on octnal advance of muiioy 
by Government if they were certain of getting the whole of 
the money. 

247. Q. They prefer fakaei P— Yes. 

248. Q. Do yon think they prefer long instalments P— 
Yes. 

219. Q. More than twenty year* P — No. 

250. Q. (3fr. Jbbclton.J—Oae more question. Would 
yon tell ns whether in the tmets of Qnjrrat, where them are 
neither tanks nor wells, tbo uvcnige rice crop' is n poor 
one P — Yes, in the poorer parts, t.e., in tho Mchmndabad 
t.alnim of Kaira disUiot and in tho western villages of . 
Ahmndnbad it is decidedly poor. 

251. Q. Dven in (hoic parts where rainfall is more 
reliable tbo existence of small tanks would largely increase 
the nvciago yield ?— Unquestionably, if tbo tonks can give 
two nr thicc waterings in tbo season. 

252. Q. Could you giro us any very rough estimate of 
tho nvcTagc value of thoyiold wlthont tanks as against the 
average with tanks. By what proi>ortion would tanks 
increase tho Bvemge yield ?— Double, at any rate, in the 
case of a lihcrnlly cultivated crop. 

253. Q. It has been suggested to os that it does not 
increase it by mure than 14_ to 10. Do yon think that 
estimate is incorrect F — Certainly ; manure and two or three ' 
waterings nt tho end of tbo season would double tbo outturn 
in my opinion. 


Ur. A, 0 Mr. A. C. Loaix, Collector of Broach. 

iSurat,lllh December 1901.) 

1. Q. (Tbe President .) — ^Yon ore Collector of Broach F there is any measure of irrigation whioh would do any 

~-YeB. good, hecanso there is no scope for irrigation. Wo could 

not possibly get water. 

2. Q, Whnl general measures do you consider to bo the 3. Q. There are wells, I suppose ?— Yes, hut thewater- 

, - best to enable Broach to resist famine P — I do not think supply is limited, and they would be of very little nse. 

S.E. 
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4. Q. Wio depth is beyond 30 feet P— Below thirty foot 
the wafer is mit; you onngata limited eopplyof sweet 
water, but directly you increase the supply you spoil the 
water. 

'6. 'Q. Is that invariably eo P — ^Almost invariably. Per- 
, haps there may ho small tracts whore yon get sweet water 
at a considerablo depth, but I should eay it is trno for '}ths 
of tho distriot. > 

C> Q. During tbo last famine when did the wells give 
outP— I was not in Broach during the Inst famine. Fraa> 
tionlly there is*little irrigation from wells in Broach. All 
tho wolls give out about the beginning of tho dry weather. 

7. Q, The last famine was very intense and very long; 
was tbero any diflionlty about driniciug water P — As far as 
I could learn there wns no practical difficulty about drink* 
Ing water during tho whole of tho famine. There is always 
a slight^ searaity of drinking wntcr in tho dry season, bnt 
I doubt if it was very mnoh worse daring the famine year. 

8. Q. Wo bavo had ovidenco that there was n stimulns 
for the time bring given to woll irrigation by tho construe- 
lion of kacheha wolls P— It made no really matcrinl dillfr- 
ence. There wore many hundreds of kacheha waits, but 
these woTO dug only for temporary use. 

‘ 0. Q. Did they not lighten^ tho stress ?— Thoy made no 
material dilTeronco. I doubt if 1,000 wells were dug and 
that wonid only mean about 1,000 acres. 

10. Q. You don't ses any prospoot of improving the 
means of irrigation P-^-Of ail the districts in the Frcsidoncy, 
Bronoh is tho one whieh least requires artificial irrigation, 
bcoansc, with 17 inches of rain, good crops can ho raised. 

11. Q. Yon havo had only ono famine since you can 
TcmombnrP — Yes, only ono within tlio momoty of man }ln 
1899 wo had only 12 inches of rain and the monsoon ceased. 
Dnring the Inst two yean there may have been famine in 
other parts of Gujerat, hot thoro has been no distress in 
ilroaefi whieh would ho thought anything of, if thero had 
not been a famine, tbo year before. This year with 22 
inehes of rain wo ahonld havo had n IG-anna crop in a 
greater part of tho district but for damage done by rats. 

12. Q. Famine has occurred onco and so it may ocour 
again P— Looking itp at the stalislirsof rainfall there seems 
to be DO grontid for the popular idea tliat the rainfoil hos 
diminished. The figures show that tho present rainfall is 
better tlinn boforo. 

13. Q. Three years ago you had famine f-*-Yes. 

Id. Q. It may eomo again P — ^Y cs, it may of eourso ; but 
looking at tho nveroges, there seems to bo no reason to fenr 
that famino will oeonr for nnolher 60 years. 

16. Q. llovo you any wnter-loggcd parts in yonr district 
nndaro they incre.isingP— Bo, 1 should not think that 
they are increasing. Certain nrens were wnter-loggcd,' but 
wo have tirnined them. There is a wnior-logged area still 
in Anhlerhvnr, but I hovo no reaeon to bdiovo that it is 
materially inorcasing- 

10. Q. Is thoro ony question of remitting rcronne on 
account of it, or of rednoing the amoqntP— There isa letter 
from the Government on tho subjeot. 

17. Q. Do you Iraow of nny good done by drainage P — 
Tho people were pleased with the drains for tho first two or 
threo years, os tnoy rauld grow cotton instead of wheat. 
They ore now complaining that they wash away tho surfooo 
soil. 

18. Q. Ilavo yon had 000.13100 to go into theso com- 
plaints P— Mo, I have not had time to took ot tho lands 
myself. 1 havo only jnst joined tho dislriet since tliis 
question cropped up. 

10. Q. Tho Mamlatdar mndo personal inquiry and his 
report has boon sent to Mr. Bcalo ?— 'Yes, that refers to the 
complaints mado by tho pcoplo that tho channels hod done 
great injniy. 

SO. Q. (las tho report gone to tho Fablio Works Depart- 
ment for consideration P— Yos. 

2L Q. (ilfr. Jblelson.) — ^Is it laolndcd in Mr. Bcsio's 
report P 

22. Q. (Afr. Afttir-Afael'cnzis.)— Yes; (to tho witness) 
—Do you consider that the report can bo rolled on P— Yes, 

I think so. 1 rc]wrti*d that in Wngra pcoplo said tlinl tho 
land lisd been spoiled, but tlinl olsowlioro tlioro was not tho 
snmo coiiipinint. 

23. Q. (Tho President,) — 1 suppose that wnter-log.red 
tracta have dono best during tho Inst 2 or 3 venrs F— Thoro 
is no doubt of that, 


Q. (A£r. JSfy/iam.)— Could you tell mo -how niany 
walls were oonstruoted in Jambusar P — Ono hundred nud 
sixtoon. 

26. Q. Are thoy kacheha walls P — Yes. 

2C. Q. The iiiojority of those 116 wolls were loft incom- 
ploioP — Yes, 

27. Q. How nro thoy dug P— Tho people excavate a abort 
way down, anil when thoy get euffioiont water thoy leove 
the Well in that state. 

29. Q. The Main tatdar who enmo hero just now said in 
reply to a question that thoy were all pakka wells P — I 
suppose ho called them pakka because they cost Bs, 300. 
Ho may have called them pakka, bat thoy were very poor 
pakka wolls ; they hove no sicinlng or very liltie. 

20. Q. Were advances given for themP — Yes, fakavi 
was given. 

80. Q, (The President .) — 1 see 118.38,730 was given P 
—Yes, that was tho iakavi advanced for tho 116 wolls. 

81. Q. That is Its. 33d n picco P — Yes. 

32. Q. (Mr, JZiffham.)— They inigated 2,000 acres P— 
They did. 

88._ Q. Wliolber they were pakka or kacheha?— ‘Tea, 
only in that year j thoy were used only in the {amine ; no 
ono hnd made nny use of them since. 

_34. Q. Will they not ho used in another famine P— They 
will all ho filled by then. This year onr rainfall was 
fifteen inches below tho average, and still thoy did not use 
thero wells. 

36. Q. Could you not insist on their completing them, 
having given them fiilratis for the purpose P — It is generally 
found tlint tho man has spent all the money ho was givon 
end he would og.iin apply for more money ; we cannot so 
control the expenses ns to be certain that ho has spent all 
the money on tho well. 

36. Q, Uo usanlly spends it on somothing otso F— Yes, 
very largely. 

37. Q. Uo yon know any of these reelnmatlon works 
mndo in llansotP—No; bnt clsowhero private rcolamation 
works wero nndilrlakon, hut noiio uf thorn succeeded. 

38. Q. I suppose it is only a matter of time P— Wo gave 
tho people 20 years to rcsiatra the land ; bnt tho land is nut 
recLiinod except partially, not cnongh to pay tbo cost ; now 
they say it is not reclaiinable. 

39. Q. You nro speaking of tho roolamntion sohemo of 
Ronio years ngo P— I am speaking of tho reolamation of salt 
lands. 

40. Q. I was referring to tho works made dnring tho 
famino P— I have not got any personal ocqnaintsneo with 
those works. 

dl. Q. Yon don’t know how thoy worked P— No; bnt 
my impression is that you connot rcolaim salt land in under 
SO years. 

43. Q. It is a wnslo of money trying to reclaim these 
lands?— Yes; in the Wngra Talnka reclamations wero 
attempted and cnotmons sums of money spout on them and 
yet the reolamblions have not paid. In soma cases the 
people have been obsplutely mined to my knnwledgo. 

^ 43, Q. It may not pay profit from a spconlativo point of 
viow, hut is it worth employing relief labour onP-No, I 
shonld not think so. 

41. Q. Would you employ famino labour on tanlsF — 
No. 

46. Q. (21/r. JlMsen.) —You doubt whether tho work 
will bo prolitnblo ?— Yes. Nobody is satisfied with nny of 
tho tanks dng in my district by famino Inbpnr. IIio largo 
tank whieh you saw is of little good for iririgation and is 
not required for tho supply of tho city, wbioh was already 
Bupplied with water. 

46. Q. Pour or five very large tanks would bo ot no 
value?— I could not i-ny until 1 had seen them. 

47. Q. (Mr. JTiydam.)— What else would you suggest 
for your famino labour F—Bmploymcnt of good roads, 
whieii nro the great want of tho district. 

48. Q. Whore will you got your motnl from F— Tho 
metal wonid bnvo to ho brongbt from ontsido, ns wo Laro 
not got metal in tho distriot. 

40. Q. Would you use famine labour to mnko tho 
banks P — ^Yes. 

50. Q, Must the roads be motallod P— Yes, if they nra 
intended to Inst nny length of time. 


Mr. A, C. 
Logan. 
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O, . 61. Q. Work of tlmf iiort like rnilmiye employe rere femino lobonr be neefnlly employed in tliat weyf— Yes, if 
Zoffan, lobonr in proportion lo ite cost P— Yes, hut we elionld ihe Engineers certify thnt the Taised would iticrense 

Iinvo Boraothing to show for onr money. llie capneily of the tanks. 


52. Q. {Mr. Jb&efrofl.)— Do you think you wonld be 
able to keep op these metal roads; snpnosini! you made them 
in the famine ?— Yes, the Local Board could do it. 

63. Q. They wonld hove to import motol f — ^Yes. 'Wo 
have made many roods and keep them in repnir ; the cost of 
making a new rood is about its. 10,000 a mile. The Board 
now does a few miles every yc.ar besides repairs. If Gnv 
ernment provided the onpital cost, the Board cunld spend 
on r^airs the money wliicli it now spends on new woiks. 

64. Q. Do yon expect Government to par for ihe famine 
labour and to give yon the metal free P — It would be just 
as good as spending money on useless tanks. 

65. Q. Not on useless tanks but on feeding a starving 
people. Yon propose to employ the labour on the earth- 
work of roads and to spend twice as mnch in importing 
rosd metal P — There must be some increased exponditnre 
involved to Government. The Government would havo to 
bear all the expenses, tho Lociil Hoards conld not, especially 
in a famine year. 

66. Q, I find in yonr note no expre.s3ion of opinion aboot 
tank irrigation ; yon have strong reasons against iruating 
to well irrigation. IVould you do niiythiiig to extend tank 
irrigation ?— I do not think tank irrigation is irrigation at 
all, looking on irrigation as protection against famine; for 
when the rains fail the tanks fail. 

67. Q. Bat docs not the increased yield put tho culti- 
vator into a belter pnstiion to resist famine, and thus tiicre 
is less likelihood of his coming on relief ?— That is so. 

68. <2- 1 snppoM tonk irrigation is prolitsblo to the 
people? — Yes, for rice. 

69. Q. Do yon tliink relief lubonr oonld be nsefnily 
employed in cleaning out the tanln ? — I wnnld have said 
that tanks are a useful form of relief nntil 3 or 4 months 
ago, bat 1 now see cause to doubt it. Wherover I go people 
toll mo that tanks are none tbe better for faciog cleaned. 

CO. Q. Do they give any reason for th.atP-.Tiio old 
bottom is distarbed. 

01. Q. they ever ask for new tanks P—The^ asfc for 
tbo excavation of village tanks wbieb arc used for irrigation 
and for cattle. 

62. Q. Would you deepen the village tanks?— I doubt 
the useful effect of spending money !n deepening village 
tanks : the soil has erocks, so that the more wc deepen the 
tanks the more tho water disappears. 

63. Q. Do yon think it is worth while doing anything 
to extend itrigntion in Broach P — I think Broach district 
docs not rcqniro any extensive scheme. The people arc 
exceedingly shrewd, and good cnltivntors would dig wells 
no doubt ; if they thought wells of any nso they wonld dig 
them and they can got tal-aei for tho purpose. My experi- 
cnoo is that tlioy won’t dig wells even if yon gave them tho 
money free ; if they did dig they wonld not use them, as it 
docs not pay to draw tbo water. 

64. Q. The nnirtigated crop is so good?— Yes. 

65. Q. Suppose you hod auother famine next ^car and 
relief labonrers to bo omploycd somebow, do yon think yon 
could do any good to the district by employing them on 
irrigation works of any sort P— No, I snonln employ them, 
in tho first instance, in digging out village tanks ; the area 
for irrigation tanks is very restricted ; it wonld be simply 
throwing away money to dig irrigation tanlu in black 
ootton soil, where people are quite satisfied with getUng 
their cotton. They don't want irrigation there. 

OG. Q. They wonld not substitute rice for cotton? — 
think on the whole that they wonld not. 

67. Q. They prefer cotton P— Yes. 

68. Q. Apart from the question of osscssmentF — Yes, it 
ie a very hardy crop and a profitable one. 

69. Q. {The Pwiden/.)— Has the question of employ- 
ing famine labonr to mako navigation canals in Broach 
been considered P— Never to my knowledge. 

70. Q. {Mr. Sajaratna Jlfdfr.)— There aro several tanks 
in the district?— Yes. 

71. Q. Do yon think it would ho possible to increase 
their capacity by raising the hundi ; yon object to digging 
and disturbing tbe soil P— I could not give a professional 
opinion on that subject, as 1 am not an Engineer. 

72. Q. Is it not generally known that tbeir capacity 
detorioiates owing to neglect to repair them. Could not 


_ 73. Q. (ilfr. Muiv-Maetnntzie.)—-Jix some parts of your 
distriot there are considerable areas of waste water-loggsd 
lands P— No, not a vary largo area, 

74. Q. An appreciable area?— Yes, but except in 
Ankleshvar they aro mostly all drained. 

76. Q. Do yon think that drainage is the best remedy 
for them P — I do not know any other reme^. It is rather 
n dnngctons thing to do unless it is done very carofnlly. 
Y"*)!! may take away more water that yon ought to, I saw 
the drainago solicmc that was first started in 1886 ; it was 
founded on the basis of draining off 6 inches of rainfall 
per day. 

_ 76, Q. It is only one inch here in Olpad P— 1 am refer' 
ring _to the report of Mr. Da}'; ho says be found that the 
heaviest rainfall on any one day was 11 inches, so ho pre- 
pared n channel to carry off rainfall in 2 days. 

77. Q. 'IVonId it bo any use running drains into tanks 
ill wnler-logged ureas with n view to create rice cnltiva- 
tion F— I think it is the best thing to drain into tanks 
below tho drains. 

76. Q, If you pnt rcgninlurs in tlio drains you might/ 
to some extent, ohvinlc tho danger of taking off too much 
water P— That is a question for the Engineers to answer. 

79. Q. AVas famine lahour employed on these rcolaina- 
tion< yon spoko of P— No, it was private enterprise. 

SO. Q. (ilTr. Jhbeiton .) — Yon say Trclamations might 
take 30 years ; bnt will they sneceod in tho end P—01 two 
men who undertook extensive reclamations, one is stone 
broke. The other has isrge means and got a good deal of 
fertile land in conjunction with ids rcclaination. Ho won't 
tell me lie has suecccdcd, for next year the Government 
assessment falls doe, but 1 think Jio will stick to his reclama- 
tion. 

61. Q, (.Ifr, jlfuir-JfoeienriV.)— Do yon think tho terms 
of granting fal'ari aro sulCeiently liberal P— Yes, I don't 
think the rayuta ought to be given money at a lower rale of 
inteceat than wo have to pay, 

82, Q. Conld nn^ further simplicity be introdoced |n tbo 
proeednreof granting advances P— I believe that during 
tho last two or throe jean tahavi bos been given with 
remarkoblc simpUoity. 

83. Q. Bnt in ordinary years F— Inquiries must be 
made; first of nil yon must know tlio roan's position, 
wbctlicr he is solvent. Wo nsk tbo Mamlatdara to wake 
inquiries. 

SI. Q. Do you think they are a bit slow? — Yes, in 
ordinary times, they are; bnt tbey have not been slow 
during the last three years. 

65. Q. Do you believe that there is xnisapprcbcnsFon 
and nntounded fear on tho part of the people that if tliey ' 
make wolla either out of their own resonrccs or out «£ 
laiaci adv.ances they will bo charged enhanced n^scsstnent 
contrary to tbo law? — Yes, they fear enhanced assessicent 
if tho well is made in their own land. 

8G. Q. They wonld be afraid of something more than if 
they loft the land dryP— Yes ; it is Tcasofiablo, ns nobudy 
knows to the contrary. 

87. Q. It is in tho law (reads from the Code, Section 
107) P— At nny rate tho general feeling is that Govern- 
mont is inoiined to asecss improvements at every new 
revision. This morning I travelled along with a wealthy 
Parsec geiillcman who said his aisessmciit^had been enhanc- 
ed 1,200 times in tho Bevision 8nrvoy owing to his having 
improved bis land. 

88. Q. Do you beliovo him P— I don't believe him to 
for as the 1,200 times ore concerned. 

80. Q. Yo‘u don’t think tho provisions of the Code nie 
understood by tbo people P— No, 1 don't ; but I may odd 
tbat I think that when it pays they will moke ivclls regard- 
less of cnbancoiuent. 

90. Q. Do you think, given tank irrigation, rice crops 
would bo more profitable than' cottonP— 1 do not tblnk so ; 

tbe people would never change cotton for rice. Tho people 

ore very lazy. If on entorprising cultivator uses a good 
deni of manure with irrigation, I think that a rice crop 
might be more profitable than a cotton crop, but I nm 
doubtful. TTiere is so little rice in the district that I have 
never mode a comporison of tbo profits. Colton gives from 
Bs. 30 to Es. 40 per acre. _ ^ , 



RBLISCTED* 

ill, >Q. Mr, MoJlUon cnid it _ might give Es. 100 P—1 . 
donht tbikt oxcopt in.vory cxoeptional lanl. -Tho poonlo like 
gTowIng'cottoii} bpoansc it givog them vory little trouble. 

"02. Q. My point ia this, if fntnino relief Jnbonr is em- 
ploye! upon digging rice lands, it might help tho people to 
grow a more profitable crop?— 1 nin not sure hme far it is 
n more 'prontnklo crop.' I have not studied tho question. 

I am Tory doubtful whether, if rice tanks wero nindo nil 
ever tho'plnoc, tho people would change their cuItiTation-in 
blnek soil. 

• 03. Q, Are 3 »>a aware that rioo is grown with cotton. 
The cotton is intermixed with rlcoP— Yes. 

' 04i. Q. I understand from Mr. Moll ison that in the year 
of oxcessiro rainfall tho cotton moy fail and rice wonld 
succeed P — Vos. 

i),?. Q. TTiidcr thrso clrcamstanecs wonld it not ho pos- 
sible to grow rice and mnlio it a safer oropP — They lioTo 
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adopted rico in certain areas where there is a heavier r.ain- 
foil or when they get snrfaoo drainage collected. 

30. Q. Yon don't ogreo tlmt tho Norhudda and Tepti 
would olTer splendid opportunities for irrigating lorge areas 
of very valunola crops in the Broach disfriotP— No. 

07. Q. It is said that during tho last SO years there Los 
eeldom boon a year nf good rains. The rninfall roturns oon- 
irndiet it. In former times tho people used to say that 
Droaoh could not have a famine, hccauss they could set a 
cotton orop with 17 inchrsP— I don’t agree. 

9S> Q. We wore told by an Assistant Engineer that' the 
population in Broach w.ib without ocenpation for soren 
months in tho year ? — They are fully occupied from June 
to Maroh or for ten months in tho year ; onr diflicuity gener- 
ally h the doScicnoy of labourers. 

(2*^0 jPresideni .) — ^Wo wero rather astonished ot what 
fell from that gcntloman. 


ilfi*. J. a 
Loogait. 


Mr. M. Visvr.sv.i.n.iTA, A.M.I.C.E., Exeentivo Engineer for Irrigation, Poona. 
{Poona, SOlh JDeeemher 1001.) 


1. Q. {Tht PresWent-i— You are tho K.vccntivo Engincot 
for IrrigsUon, Poona?— Yes. 

2. Q. IIow long Iiavo yon hold (hat position P— For 
two years and oigiit months. 

0. Q. Where wero you prerious to that ?— I Wiis alUohod 
to tho oHieo of the Soperintending Engineer, Central 
ilirision. 

4. Q, Wlinl aro yonr duties here P— I have ohnrge of 
the Mntlin and Nil a Canals, incinding their slot age rcscr- 
voirs, four small tanks, two or three famine works, and 
Uic ivatcr-snpply of Poona and Kirkeo Cantonments. 

15. Q, Yon say—" Tlio cn1lii*ablo area eammanded by tho 
works Is 280.981 neros, or nbont 12 per cent, of thn total 
cnltivablo area of tho distriot, Tlioro is room for furtlior 
extension, especially in tho iiorthorn half of tho district.'’ 
IIow much do you eattmntc of tho onltirabla area is actually 
eiilti rated ovorj year P— Nearly tho wliolo area is ouUivated ; 
tho eiilllvation by moans of irrigation is, however, only 
nlihnl 00,000 acres. • Tho rest is on mlnfnll. 

. C, Q. You say there Is room for farther cxieiision, 
especially* in the northern half of tho distrld ; what 
eitonsioU do yon contomplale ?— There are a nniither of 
small rivers on which reservoirs may bo built. In tho 
nortlfcastern portion of the district irrigatiun might bo 
praRttsed from atoiuge reservoirs, constmelod near tho 
The whole area would want a syntomatio exam- 
ination. 

7. Q. With reference to what you say about there being 
room for further extension, ie that from penonai know- 
ledge P — No, not entirely ; that is my goneiul impression 
formed in luy tours in tho northern ^rt ot tho district. 
No siirrcyo have boon in,sdo except tt very long lime ago ; 
probably about 25 years ngo. 

• 8. Q. You say in your note—" Tho reason of moro 
favonrablo results in this diitiiet is that largo storage 
works, which havo nn unfailing yAdf supply, hnro. been 
constructed in combination with cnnals which reacli donn 
to ImetB 1)1 smnty or nnccrlain rainfhll,'’ Yon refer hero 
to tlio ICharakwasla P — Yes, and tho Kirn Canal also. 

0. Q. J)o yon know wlictbor In tin's di-lrict any ulhor 
envvoya hnro'bcon made P— We have rocontly made sorroys 
ill (bo river vnlloys in fonr places. Mr, Beale has tlio 
tesnlts of Ilia proUminnvy surveys. Wo have prepared 
ningh catimiilcs for works costing nbont GO lakks of 


17. Q. Bo you find tho people on tho Nira Canal ready ,, 

to take w.iter always p — They are ready now. Before 1898 •^* r ia- 

thoro was more water tliaii there was demand fbr.- That *’^*i>araya 
was duo to eufilciciioy ot rainfall ; sro may ho returning ““ 
to the same state of things again. If Ihoro is n good rain- 
fall, thcro will not bo much demand for dry orop irrigation. 

On tho Muthn Canal wo liavo no wator to give for rabi 
orops, 

18. Q* If iboTc is good Tainfall, say up to tho end of 
Sepiooiber, then you would start tlio ra&t oropsP— Yes. 

10. Q. Without irrigation P — They olmost always sow on 
rain, oxcopt in n year of drought. Tlioy wait for min. If 
tliD minfnll is insudlciont, thoy usk for canal water. In 
one year out of three they get enuugh rain for a fair 
jvar crop. 

20. Q. When P— From Soptomhor to Novomhor. 

21. Q. {Mr. Mttir-Maekenzh .) — ^Is it necessary to get 
the November rains in order to got n good cropP— Y ch, oi- 
at lc.*ut at tho end of October. If the later rain foils, thoy 
reqttiro water from Uio cannl. 

22. Q. Witbont the water oould they not cot any crop P 
—That depends on the character of the rnmfall. If the 
quantity or distribution of rain bo iusufliciont or nusatis* 
factor}', tho crop will bo very iuforior. 

23. Q. In a good year you would reckon un tho October 
rainfall? — Yes, 

2-1. Q. Tho later tho rainfall the bettor the oropP— 

Eorly rain is also necessary for sowing. If the late rains 
fail, thoy always use canal water, 

25. Q, {Tht President .) — ^You Kiy— ''Where there jg 
ehronio dcnoioncy of ruiafall thoro is doraand for water 
every year on blank soil also P” — Yes, in tho eastern parts 
of this district. 

2C. Q. Do you jnp.an oven in Ordinaiy years ? — Yes ; 
under the ».mall tank* in tlio eastern -or dry parts of this 
district, thero is n doiuaud for wator in tbo rabi season 
every year. 

27. Q. Althongh it is blaok soil P— Ye-, _ if thoy get 
good min they prefer to raiso tho crops on raiofalt ; cither' 
wise they fall back on the canal. 

28. Q. You say it is no disadvnntngo to havo hlaok soil 
wIioio the wator-snpply Is perennial ; you mean for sogar- 
oano P— Yes, and even for dry crops in the drier Iraots. 


rnpccs, 

10. Q, What mannor of works nro those P— Three out of 
Iho four nro works of a productiro natnro ; that I*, thoy 
would ho worked for growing high-class orops. 

11. Q. Bo they depend on rosorvoirsP—Ycs. 

12. Q. Whrro are thoy P— On tho Fauna and tho Mulha 
rivers in tho ghdt region and tho Kota river on tho plains. 

13. Q. These projects nro to Rtronglhcn tho Miitlin 
Canal P— Faiily ; two of them aro inlcndod for that porposc. 
' Id. Q. What is tho disoharge on tho Mntha Cannl P— It 
is not moro than 250 enbio feet per second ; wo propose to 
iticrenso it to about 500 cubio foot per second. 

16. Q, What in tho discharge from the NiraP— Alunt 
450 onbio feet nor second ; wo propose to inorense it to over 
700. , 

' 16. Q. Then yon hnvo not n general scbouio for iho 
wlioIo dislriotP— No ; thoro is A lot to bo siiryoyed beforo 
'jigoncralsohiimo can bo formulated, _ i , 

' yoi.iv. 


29. Q. Bo thoy grow sngarcano freoly P— Yos, but the 

block soil wants a lot of nmnuro. , 

30. <2< sny— " Tho rirors and streams in tho uorthern 

part of tho distriot nro snilod for extension of irrigation 
to that legion." You know tho soil in tho uorthcra partP 
—Yes ; it is lighter than in tho south. 

31. Q. Tborofuro it will tnko irrigation moro freely P — 
Yos. 

82. Q. Is there any proposal for a snryoyP— A long 
iimoogo surveys wero made, but when thoy took up the 
Niro, thoy probably thought thoy had douo enough for tbo 
district. 

33. Q. Thera nro no Provincial Works P— No. None. 

SL Q, Ilnvo tho villagers never bean in tho habit of 
making irrigoiion tanks P— Not in rcoent years. 

35. Q. Thoro aro no ruins of old tanks P»^Thcro sro 
Bomo sninll tauks uicd for water-supply or washing by men 
end cattle. 


o 



Ulr. -V- rig. 

resvaraya. 


as INDIAN* mmCATION COMMISSION: 


3C. Q. In somo patla of Ilio Bombay Presiacnoy thero 
ore tanks 5n every villnse?— Tbnt » not ttie case hero. 

37. Q- (3B*' jirulr‘Mael:cnzie.]—Ila.r(i yon served in 
Gnjerat?— Yes. I was in Surat. 

38. Q. (The PrarfJew/.)— Conipsiin^ tho soil hero and 
in Giiicriit, 1 suppose there is more blnek roil there than 
jjCTgpi-Yrq, but the soil here doo< not craok as in Gnjcrat. 

89. 0 B‘> yon know nnvthiiiR of the T.ipii valley 
Kehoinel’— I have hc.iril ol it. 1 think a scheme of that 
macnitudo shimld bo given a trial notwUliatandinjr tho 
blaofc Boll.- No cbancc lias been given for stick works in 
Gujerat yet on a Lar^e scale. I do not aco why wc should 
not constmel n large canal. 

40. Q. Yon say— “ Tnqniriea show that during the 
dronghtof 1890-1901 tho water-supply of wells ran abort. 
Do you know bow tong it took to run abort ; did it begra to 
break down in tbe fiwt dry year?— I think it first broko 
down at tbe end of 1899 nr beginning of 1900. I was not 
here in 1898; 1897 ami 1898 wore fairly good years. 

41. Q. Have yon over tbonght aa to whether it was 
neccpsaty to require applieitions to he made eve^ year 
for water? Is It not a discouragement to the cnltivator 
fo go through nil the necessary formalities f— In tho e.aso 
of tho small tanks 1 think water applications should bo 
dispensed with ; on largo catlals this cannot bo dime. In 
tho monsoon wo stretch a point and allow cultivators 
to tako water. There is a Government Resolution which 
psimits the watering of dry crop in the monsoon before 
accepting water applications. 

49. Q. Is there any use in the application system P— It 
is of gre.it use after the monsoon, fur dry weather and 
pcrcnnitil orops wlicn the watcr'supplj is liinitcde 

43. Q. What advantage do you attach to it P — It pre- 
vents our accepting responsibility for watering a larger 
area than tboro is water for. Wo have to calculate for 
what area we can give water. Wo cannot promise nn 
indefinite amount. We nsually determine the sopply 
available in November after the monsoon and we find nut 
for what arc.i wo can give water and restrict tho applications 
.iccordingly. At the end of tho monsoon we liavc a certain 
amount otslorngo in tho tanks which can irrigate a certain 
limited area only. If everybody were allowed to take water, 
the water-supply would mu out in tho middle of the season 
and the crops would suiTor. 

44. Q. Whnt are you afraid of if you giro tip tho 
system P— For instance, on tho Mutha Canal we have about 
3,000 million cubic feet of w.>ter ordinanlv. The storago 
vorics. It tlio Inter monsoon wins fail, wholly or partly, 
this slora^e is drawn upon earlier in tho season, and there 
is tho fuiTher disadvantage that tho normal _fiow in tho 
river stops earlier than in seasons of good rainfall. In a 
good Tear, therefore, the water-supply may suffice for 30 to 
40 per cent, laiger area than after an unsatisfactory mon- 
soon* 

43. Q. Docs the supply vary very largely P—Ycs, to tho 
extent mentioned already; we raise the water nbove west 
level by means of temporary standards and boards. Inat 
makes a difference of about COO million onhio feet. 

46. Q. In a year of drougkt yon cannot depend upon 

having the Mutha reservoir full P— No, not to the ton of 

the temporaiy weir crest. Wo storo water at the ond of the 
monsoon 2 to 4 feet above the crest of tho waste weir by 
means of n temporary weir of standards and planks; 
whether tho lank fills to tho top level of the planks or nob 
depends on the later monsoon rains. This also introduces on 
element of unceitainty in regard to tho quantity of water 
available, 

47. Q. Do you think that, generally speaking, yon would 
get the full supply or not P— Wo nro certain of the lake 
filling every year np to the top of masonry crest. 

48. Q. Then when you begin tho rahi irrigation in 

October ond November you should be nhle to count upon 

a certain amount of water P— .Tho diOiculty is that tho 

later monsoon rains fail, there is no water in the river to 

speak of and we have to draw upon the storago earlier. Wo 

cannot bo certain what storage will bo nvnilahlo till ahont 

tho beginning of December ; that is our great difficulty. «t5 
have tried to work this out scientifically for the past two 
or three years. If wo hod foiled to do this, tlieio might 
have been extensive failures of crops by untimely failure of 
supply. 

49. Q. Between whnt limitscan you count P— The differ- 
ence will be 20 io 25 per cent, between short and full stor- 
age ; wo cannot put- up tho planks early enough to ronko 
fluro of a full tank, beepuao there is danger of heavy floods 


over-topping the plank weir and ralaing tho aterago to nn 
unsafe IcveU If, on the other hand, the planks are put in 
late ond the later rains fail there may bo no replenishment 
in that se.s8on. .These cirenmatanees nudcT the Stonge 
nncortain within tho limits stated. 

60. Q. The remedy is, I snppose, n snpplcmcntaiy reser- 
voir?— Yes. 

51. Q. If yon bad that snpplemonlary reservoir, could 
you count upon n fairly uniform discharge?— Tlie un- 
certain conditions in that easo will go lower down. Now 
up to Iioni we have got a fairly satisfactory lupply throngh- 
out tho rear ; and if wc build another reservoir, tho limit 
will he shifted 12 miles fortticr down, and beyond that 
limit the nnceriainty will enntinue. The faet is we want 
very much larger storage than we have nt present. 

52. Q. Are yon aware that on the great canal svatems of 
Niirtherii India no anplications aro ever asked for?— Tlie 
rillagors send np applications on the 8one Canals. 

63. Q. I am talking of thcFnnjab and North-Western 
Provinces P — 1 am not aware of the conditions there. 

64. Q. The village gets a certain number of slnicea and 
tho people work them ; they distribute the water and thero 
nro no applications ? — Wc oumot do that here ; oar water 
38 too vnlnahlo except in the monsoons when the _ rivets nre 
full. Our storage at other times is very expensive. 

65. Q. Yon say in yonr note—" Irrigation works got no 
credit for increase of land revenue.” Is that the case P — 
Yes. 

6C. Q. Is not 'an owner's rate charged on laud?— Not in 
tho Bombay Presidency. 

67. Q. Thero is n book credit given to the canal ; is there 
notp— Not on the now enpilal neconnt works. 

(Jifr. iffV/ir-AIncicnric.)— The land is not nsses'cd wet 
on Government irrigation works. The Watcr-rato is kept 
quite distinct from the land revenno. In theory tho canal 
gets nil the credit it deserves, though in praetico it may not 
get oil. There may he some enhancement made owing to 
the inereased security. 

69, Q. (The PmirfcBf.)— Tlien the 'canal docs not get , 
full credit for what it does for the country ?— It docs not. 

69. Q. (1/r. Jfh&efsoK.)— Does not tho introduction of 
a canal bring new land under cultiviition P— (jl/r. Ifirir- ^ 
Jlfncl'ensiV.)— Nn, only the cultivation of old land is render- ' 
od more secure. There is only'ono per cent, waste oven where 
thero is no ‘canal. .If credit were given, I think it would 
only incrcaso hook camplications without any innterial 
addition of revenne to tho canal. 

Wilnesi, — Neither could wo guarantee tho w.itcr-snpply 
ovory year for irrigating the wholo area now classed as 
irrigable. 

60. Q. lZ7ie PmWenf.)— If yon hnvo sufficiont storage 
roservoirep- In that case wo can p;nainntee to tho extent 
of the storago only; it depends ogain on tbenatnre of tho 
crop.s. 

The Fresideni.—li seems very important for tho Bom- 
bay Frosidonoy that all credit should be given to canals. 

Jlr. Afvtr-ilfael'enrte.— It would complicate accounts' 
without, 1 think, mnoh ndvontngo to tho canals. 

Wilness. — (Continuing.) You say wo might give water 
permanently without applications; what rate would yon 
fix ?— (The President.) — Rs. 3 nn acre for wheat. 

Witness. — Our working expenses amount to nhont 
Bs> 3-8, so it would not pay if thO crop rale was only Rs. 3 
per aero. Wc bavo a net revenne now of over Rs. 3,60,000, 

61. Q. I don't quite understand yonr point P— The more 
yon extend irrigation tho more yon lose ; our revenno de- 

S ends on the 'nature of crops more than on tho area. A 
wgo extension of low-rated crops is a disadrantngo from 
the point of view of revenue. 

62. Q. Idon'tyetsoeyourp'qintp—Would you charge 
by tho quantity of water or the area irrigated P 

63. Q. By tbe area? — There would be tho difforeuco of 
Rs, 2 ond Rs. 40 per acre that I spoke of. 

04. Q, Would yon say to n man if he asked for irriga- 
tion for B dry crop, I cannot give yon water boeanse there is 
so much required for sagaroane P — The water-snp{dy is 
hypotbeeated for a certain area and only the balance is avail- 
ablo. If every one wore allowed to take water at bo ehosc, 
the supply would run short. In Northern India thejr admit 
as mnoh water into tho canal as they can and they prefer 
wasting it down the canal where thero is a chance of somo of 
it being used to allowing it to run to waste in tho river 
itself ; ^cre in Bombaj we tiy .to draw from onr storage 
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rMcrvoin os lillio as would jubl lucol our wants because tlio 
• iratopsupply saved is reserved for future use. 

''65. Q> In NoiUicrn India it is true tliat Uic rivers have a 
'Inr^o discharfre, but it varies and the supply* in the canal 
is often insufHeiontF — There, I think, nioio than three- 
quarters is dry crop ; hero wo have to rcgulato the amounts ; 
one million enbia'fcot will grow to 2 acres of sngareapo; 
for the rali crops it will bo 12 to 16 acres. 

CG, Q. Do the people that arc growing 6ugnrc.vnc haro 
to send in application'^ P — Yes ; the sowings begin in Feb- 
vunrj and go on into 'Slaroh and April ; wo calculate what 
snpplj’ will be available ; wo only take applications to tho 
extent that we have water for. 

67. Q. Don’t you think it possible to bring down your 
working oxponsos f— Wo cannot in tho ease of high-rated 
crops. 

. €8. Q. Your working expenses are enormous compared 

' with Nortliern India P— I don't think so ; our crop rates also 
are very high ; compared with tho capital cost of tho works 
our charges aro moderate. 

69. Q. (Mr. Afaii'-^ael'ensto.)— Our present working 
expenses arc so mnoh disguised by tho system of necouiits 
that it is impossible to get at them. 

Witnett . — lYill you please refor to page 12 of my Alomo- 
mndnin about the system of accounts in this Presidency ; 
wo can manipulate the area ; for instance, we could cboek 
the area under sugarcane and increase tlint on rahi crops — 
” one ncro of BUgareaito is equivalent to nhoiit eight acres of 
rahi crops ; on the Muthn Canal, hy refusing waUr for cane, 
wo could irrigate 40,000 ucrcs instead of tbo 8,000 acres 
at present. 

70. Q. (Tho President .) — Which is tho ho»l way of 
proteoting tho country against fqmino ? — 1 think working 
on.'* productive " lines ; wo should not lock up water on the 
chnnee of a fumino s wo should every year make an cslimalo 
of tho water available for high class erms, and in famine 
years make some concession in favour of dry crops ; please 
see page 17, section 0 of my Memorandum. Another point, 
in this Presidenoy, is that wo have obout 300,000 ncrcs, wliicli 

. are’estimnted to bo irrigable, but wo only work np to 100,000. 
In ' other PrcsidcncioB they work nlmost up to their maxi- 
mum. ■ 

71. Q, It conics to this, that in tho famines, which do 
. unfurtunatoly occur, Madras and tho Punjab ran protect 
, thomaolvos, but Bombay cannot on account of tho ^stem 

followed P— I consider ' that water should not bo reserved 
to a large extent for dry crops in n tarnino year becauso it 
would disocgaiiizo the cultivation of high olsss crops ; I had 
much rather have a fixed area of high class crops from 
3 car to year than reserve water for dry crops for which the 
demand is slook in ordinary years, and only becomes keen in 
years of dronght ; my proposals on this point arc explained 
in Bcotiou 9, page 18 of my Memorandum. 

72. Q. By 'fixed area 'you practically mean eugareqiieP 
—Yes, and garden crops ; also a certain proportion of cereals 
and other oiops. 

73. Q. Yon begin to irrlgato engarenne in March P — Yes, 
about FobrnBTy and March. ' 

74. Q. If you have a fixed area of sugarcane, yon don’t 
know in March if there is going to be an early monsoon, and 
if tho iiiouBoou fails on tho Ist of October and tho tanks get 
dry, what would you doP— reservoirs fill overy 
year. Wo could only guarantee one-third of tho area for 

. which there is water. In oidinary years 1 would nllow people 
to have cane under wells, but would not gnaranteo them 
water after October. That is tho *' pcTmiesible " nroa. 

76. Q. Your * fixed ’ area would bo strictly liuiitcd P— 
Yes, othorwiso tbo wotcr-supply may fail. 

76. Q. Is your " permissible ” area just wlnit is over 
. nnd above the " fixed ” ? — 1 should liko to rrfor you to 

ecction 9, page 17 of my Momoranduui. 

77. Q. As icgords tho “ permissible area, " if a man 
were .to come and say — 1 waul to start my sugarcane now 
aud nut prepared in November and December to go on nitb 
my well, would yon mnko him pay less P— Yes, certainly. 

78. Q. (ilfr. Ibhctson .) — You say in a famino year you 
would refuse water to " pcrmissiblo '' cono aud keep two- 
htrds iut dry crops; hut a man gives lu Ills application In 
March, nnd you don’t know till August how things will be? 
—1 would accept Lis application conditionally on tbo water- 
supply being liable to be withdrawn if necessary in Uotober. 

79. (2- Do you restrict tlic area of sugarcano in a dry 
year P — ^Yes } wo don’t accept applications Ircely. 


SO. Q. Uoiv do you kiioiv iu March or. April tbat it is 77 ,^. 

going to bo II dry year P-^AVo accept applicnliuns in Marab veivaV’tya. 
and wo calculate tho nrea for which wc_ want water ti'p to __ 
the end of June, and isMio. pastes oocoidingly. If wo tide' 
over the hot weather, we hare ample supply in the monsoon. 

After the luunsoon alro wo usually hare siifilciciit supply 
for bringing to maturity crops sown in tbo picviobs hot 
weather. It tbo monsoon rainfall is good nnd the tanks 
arc full, wo may give water to the area whiuh I haro clas^cd 
ns “ pcrmiiisible If the water-supply is short, tbo per- 
mtssiolo area will be refesed water nnd will iiavo to full 
bach npon wells. The " fixed " area will get .water till 
Mnrcli following. 

81. Q. (The PmiVeni.)— Is thoro miioh scopo for cxloii- 
nion of tirignlion ? — Yes ; but cnoli work is judged by ifs 
direct pi oduettro value, and if this nnsatisfactory the Govern- 
tnoiit of India will hesitate to grant funds, no maltor 
how strong the rocomniondationn of the O’ommission may be. 

8 onnd finance is tho test of sueecss in irrigation ns in every 
other publfc dep.vrtmcnt nnd our first concern should bo to 
show a good return. I|i order to enablo ns to show a good 
nturn wo want to work onr eystem on lines suited to local 
Conditions aud nut on those laid down for otbor conditions 
in the North- IVcntcm Provinces nud Punjab, rjnaiiciiil 
caasideraUanc arc every thing. 

82. Q. Wo would not be hcic if financial considerntions 
were every thing. Don’t y’on get as much money ns you 
require lor the maintenance of canals? — it is stintei*, 

83. Q. Do you mo.m fur oonstraction of new works ur 
maintenaneo of existing worts P — ^Bolh (paiagraph 3, 
page 1 of Momorandum read out). 

84. Q, That is for ccnstniction ; aro you stiiitod fur 
maintouance P — The reduction in oxponsos on maintenaneo 
began with the abolition of tbo offioo of Chief Engineer nnd 
sjiccial Exeontiro Engineers for Irrigstion; from about 
1886 the nnnnal outlay, both for maintenaneo on old works 
and for new works, has been very low nnd tho tondonoy hits 
been towards severo economy'. 

80 , Q. You havo got works which ate not paying at nllP 
— ^My works in this district pay fairly well 5 they show the 
best results iu tho Prosidcuoy, becauso they are large. 

86 . Q- Do yon consider that by spending more money 
yon could get a gveator relmit P — Yes, by increasing tbo 
seopo of the works. For instnneo, the disoDarging capacity 
of the Muthn Canal may bo increased from 250 cubccb to 
800. 

87. Q. AYiiuld the oxpenscB of maintenance bo doubled P 
—Mo, they' would not be in tho same proportion. If wo 
provide more storngo nnd work more on prodnotivo than 
on protcolivo linos will onr works pay. Tho more storage 
wo mve the more will our works pay. 1 guarantco that ft 
I am given a ohaiico to work the Nira Canal on our own 
lines, we will make it pay the full interest on the capital 
outlay : but tlioro are two things necessary : wo must bo 
given more money and allowed to n'ork on our own lines. 

88 . Q. In wbat way havo yon been hitherto rostvivtcd P 
—Tho tendency of tbo orders of Ibo Government of India 
lias been in that direction (paragraph 8 of Itesointion 
Mo. 6 S-I., dutCu Dth March 1893, by Goveniment of India, 
read out ns in paragraph 8 of Momorandum). 

89. Q. (2y<c President.) — Docs tho Qovernmont of India 
restrict you ns to tbo uuiount yon most uso for sugar- 
canoP— 

Mr. Mtiir-MacJbettsie. — Yes. 

_ Witness. — Yes, nnd I Imvo to look up water in cxpeola- 
lion of Us being utilized for other crops every year. 

90. Q. (Ml’. Ibhctson.) — You would look to rolurns 
rather than to area P — Yos ; good rolurna ara nn indication 
that valuublo crops aro grown und tbo locality sloadily 
bouefils by tbo irrigation work. 

91. Q, (ilfr. Mwir-Maelcenzic.) — ^Tho Government of 
Indis say that certain works aro to bo prodnotivo and 
cortaiii protective. 'I’lioMira isa protvclivo work and wo 
can only give a limited quantity of its wiilor for peronnial 
crops after rcserriug snfiioicut to irrigate a reasonably 
large area under dry crops in n year of drought. 

92. Q. (T’.iePresicfenf.)— Asa result of tho system you 
follow you may linvo water locked up P— Yes, at tho end of 
the year water may remain unused. If water is reserved 
for dry crops, it may never bo used iu Hint particular season 
and inoy lio locked up till the next ruplouishmout, or it may 
be mu to waste, 

83. Q, Simidy because it was kopl for dry crops?— 

Muuly becauso of that ; wo havo never been able to use tho 
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whole Bopply for Iiigh-eliiBs crops, olthougli there wis the 
demand, 

04 Q If llicro were no applications, not a drop would 

■haTo'beeli wasted, if the people hniutilired it, taking all 

the water they liked P— If there are no applicafaons and 
no contiol, the water-aupply may run out in March or 
April ; that is, in the middle of the season, wo most con- 
trol every part of the canal and regulate the flow in our 
canals according to the supply available ; the drcumstaiwcs 
nrc entirely diflerent here to those in other proviiices. We 
have a totallv different set of conditions and we desire that 
wo may bo allowed to manage things in our own way. 

95, Q. The question is to protect the country against 
famine ?— 1 should plico irrigation in the first Uno of 

dofoncs for protecting the coontry in times of famine, but 

irrigation cannot entirely protect Ibe country in such years. 
lVc"mn8t have irrigation works to the utmost extent pos- 
aiblc. but at a reasonable outlay. 


96. Q. Yon say inTarngraph 20, page 6 of j'our Memo- 
inndnni, “ in good seasons the black 'Soil of tlie Deccan 
yields a full harvest and in ordinary years a fair harvest 

1 suppose there is great varioty in the black soils P— Yes, 
thcio Is a groat vnnoty. 

97. Q. In some places more than otbeis they fake hri- 
gationP— Black cotton soil is tho worst for irrigation; it 
cracks ; other classes of black aoil which aro mixed with s-and 
or have a mtiram snb-stratum are favourable, cipeci-illy for 
angananc, 

98. Q Do yon know of wbat proportion of tbo Deccan 
black soil one might say that it cannot be irrigated at all P 

TCi'j bidbII ptoportiOTie On all kinds of black cotton 
soil if tbeio Is a chance of good rain ; it pays the people to 
raise food crops and ocreols on jrainfoll rather than on canal 
water. Irrigation from canals^ can he carried on wits 
profit for growing ail craps which cannot grow on rain 
alone. We found at Ahmadnagsr, where tho soil is black, 
they take water, but at Surat and Broach under no circum- 
stances will they lake UP— I think that there is more sand 
in the Ahmaduagar soil. Surat soil is inferior for puirosca 
of irrigation. 


99. Q. I see yon say in paragraph 23, page 6, “dnnng 
1895-96 tho area irrigated in the Dcccan nnd Gujerat was 
74,923 acres and the asscssod revenue from water-rates 
amounted to Es, 4,62,476. During 1897-98, tlongh the area 
rose to 126,616 acres, the revenue amounted to Ks. 4,93.139 
(inly, so that withau increase of 69 per cent, in arcajho 
increnee in revenue was about 9 per cent, only P ”-1897-98 
was practically a famine year and there was famine in tho 
previone year. People were anxious to replenish their store 
of grain and there was an extension of dry crop irrigation.’ 


100. Q. The Jlaswnd and Ekrnk tanks cannot, I saiipese, 
bo connected with tho aMCs P—I think not the Ekruk ; an 
attempt might be made with the MiiSwad ; the question 
should be investigated. 


101, Q. You say on page 8 in paragraph G— “ tho forma- 
lities of tho water applications and special mensuTeroepts, 
etc., are also ohstaolcs in tho way of extensions of iniga- 
tion ” j you propose tho “ fixed," area on that ground ?— In 
order to onablo us to dispense with water applicatioin by 
crops, I lave proposed ” fixed imgotion ” under my scheme. 
I propose to dispense with water applications entirely in tho 
ciiso of email irrigation works only. 

102. Q. Would the " fixed area " bo the same land every 
year ?— It would bo the same for eix ycare and would then 
DO changed. Under my eebemo one-third of the water-sup- 
ply will be given to the “ fixed aiea" always ; tho romaiii- 
iiig two-thirds will bo given to tbo *' permissible area "in 
good seasouB and bo applied to dry crops in seasons of 
drought. 


103. Q. If a man held 300 acres, ho might without send- 
ing in an application grow sngarcano over 100 acres • — Yes, 
I should restrict tho area under augarcano to onc-thiid of 
tbo total area of tbo blooks. 


104. Q. Ho might grow it on any hundred acres?— Yes. 

105. Q. Ho might change the field so long as he did not 
exceed the arcs i — Every village under command and which 
can be conveniently served by the canal sliould have one or 
two speoiCed blosks to which iriigation ehould be cunfiued; 
tho people of the village must agree nmong tbemeelvcs to 
praotise irrigation in that block; people wLobavo no laud 
of their own may lease out plots from others, as is at pre- 
sent done, during tlio enrrenoy of the lease for watcr-supplj-. 
I should giiaranti-c the water-supply for such blocks for six 
to sevou years at a time. 

S. E. 


106. Q. Don’t you think eix years too much ? — Noi Wc 
havo sugarcane crop running six years withont rc-sowing. 
That is unnsualof conise; the usual onstom is to have a 
ra/ooit crop for two or three years. 

107. Q. (Mr, 2f«fr-Jlf<rcte»rfc.)— Would yon eudeavonr 
to make pJiatIsf—Yes ; hut people wifi do .the dislrihution 
among tliem<clvcs as they have done in Hasik nnd Kban- 
desh; this point ie explained in Mr. Beale's report. 

' 108. Q. Within a certain area the cnltivators v^ould pro* 
hahly arrange their own rotation? — ^Yoi. IE we have a 
“ fixed " area for which we ga.arantee water the people will 
lay ont their money and manure their land ; under the pre- 
sent system there is too much ’uncertainty. 

109. Q. {Tdc President.)— Would yon bind them to tale 
water?— This is explained in paragraph 66, section 0 qf my 
noto (read ont). Tho proposals lhavc made are, 1 think, 
nndcr the present circnmstances tho best. If water were 
given to any and every part of a village, there would bo 
ecriouB loss. With the same quantity of water wc eball' 

S robably be able to irrigato 60 per cent, more area in the 
lock than if tbo irrigation were inaealtcrod patches.' 1 
admit tlien will bo some diificnlty in giving opportunities 
to all cnitivatora to irrigate, bnt they can arrange among 
themselves and obtain plots cither in exchange or by lease 
.as at present. At present cultivators from parts of the 
district where there is no canal irrigation bring their capital 
and obtain lease of plots of land for sugarcane onitivotion. 
Tho eamc might bo done in connection witli tbo blocks. - 
Sanction to grant a block may bo withheld until tho vil- 
lagers agree among themselrcs to give a share to a icasonablo 
proportion of the cnltivators in the village. This seems to 
DO the host possiblo system under existing circumstances, 
but if a better system is anggesf od, wc shall bo glad to go 
into it and give it a trial. 

The population of the Bombay Fresidcncy nccordiiig tq ■ 
the census of 1901 was 16 millions ; the net cropped area is 
more than 10 million acres, giving a rate of more than 
1 acre of cropped area per head of popniation. In all otiicr 
provinces — vide Appendix I of my Memorandum— the rate 
per head is less then 1 acre. One reason why irrigation is 
not BO oxtensivoly oiiooniaged in this Pcestacney seems to 
be the largo area cultivated compared with the population ; 
if thoy got a good crop once in two.or three years, they cau 
aCord to live on it. - ’ ’ ‘ 

Another point I wish to bring prominently to notice is 
tbo percentage of area of well irri^tion on total cropped 
area ; in Madras this percentnge is 4’89, in Bombay it is 
3'40, wMlo tbo eomspondiog percootages for tank and 
canal irrigation arc 19*60 and 0'70 for Madras and Bombay, 
respectively. 1 think these figures show that adequate 
provision is not made in Bombay, and that thero is large 
scope for the extension of canal and tank irrigation in this 
part of tho country. ' 

I have eaid already that tho proportion of cropped area to 
population is larger in the Bombay Frosidcncy than else- 
where. Dry crop irrigation will not pay in Bomkiy ; over . 
02 pet cent, of the irrigation in Madras is nndcr paddy or 
rice. If rice is exclndcd, other irrigation, including peren- 
nial, is small. Irrigation is mainly a question - of' rice 
cultivation in Madras. Wd liavo very little rice cultivation 
in the Deccan, because other food-grain crops likojuar and 
hajri aro grown on rainfall with loss expenditure of labour 
and capital nnd less trouble than rice, which ordioarilj > 
requires irrigation in addition to rainfall. 

110. Q. This country has suffered very much during (hc; 
last few years from famine. Supposing jou had leasoa to. 
Ixilievo that in 10 years’ time there would bo another famine, 
what would you do for the Deccan bororo then?— Irrigation 
at tho best will only be a partial remed}’, but I should have 
works of several kinds — tanks fed byyfidf rainfall. I should 
also try largo canals constniotcd like the innudatiou oanal:. 
clsowhera taken from rivers fed by yAdf raliifalL These 
canals will have to bo taken through rough countiy and will 
be expensive, but the expense must be faced. Tho water • 
whioh is now running to the sea will be osrried in these 
canals which in a year of dronght will distribute moisturd 
over the whole country ; depressions along its course may 
be filled and tail tanks like those mentioned by Mr. Beale 
may bo replenished ; and subsoil water wherever sneh canals 
pass will be raised and well irrigation will be encouraged. 
'Ihe next olB:>a of works, though not the Jeast important, arc' 
village tanks and weirs on small riveTS ; these may be largo- 
ly extended. From this class of works Qovenimcot shoiiid 
not expect a krgo reveune. If they did, thero wonld bo 
no progress, but the indirect results will moio.than rexiay 
the outlay ou them. As buggc&ted iu my Mciuurandum 12* 
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TiikLs may .bu ' epfinl niuuuilly on irrigalicn worksi 10 on 
, ]oi:;go tanks and e!innl>i, nnd 2 on minor villago tniilsB anti 
riror irclra. But tlio more monoy nvailablo tlio bettor. 

111. Q. IVbat Vrorks vrould you proposo to spend it on ( 
—It is important to have a proper liydrogmplno survey ot 
the ooDiiiiy first. 

112. Q. That won't cost very muob P— Only lakba 
per annum for the next 8 to 10 years ; thoro'will then be 
some oscellont asbemes.' Heantime wo can carry out 
reasonably good sehetnes already projected. 

113. Q, (jlfr. Mtiir-Sraciensie .) — ^Why ato you confi- 
float that tlio scboracs will bo oxcollcnt ; yon will rpmeuibor 
that n largo number of projects in ooniicction with Iiako 
b'ife nnd the Maswnd were prepared wbicli it was tliought 
would.bo excellent, but they wore not so P— I wonld like a 
referdneo to paragraph 30 of my Memorandum, in wbicb 1 
hdro explained why tho Ueocan works wore a fniloro. 1 
Iiavo nil along contended that if Iho works arc managed on 
lines suited to local conditions, they will show better rcMiits 
tlinii they do now. I bare admittod, howerer, that Bombay 
works will never be as remunerative ns works in Eorlbcrn 
India. J, don't ask that expenditure In ibis JPx’esident^' 
skonld be nnylhing like what it is in otlior provinces, but 
tbeie should bo n reasonable allowance made to this Presi- 
doney aho, wliieh there is not nt present. 

114. Q. How ate you sure Ibnt ibo mistakes made in Uio 
p-ist won't occur again ?— 1 tiiink wo arc wiser now. 


128. Q,‘ Could you command llio iiortli-catstoiii port of Jiff, jf. Vif 
-tlio district by llio ffhSt tanks? — bcliovo so. vesvaraffa, 

129.. Q. Wbnt about the Bhima P — It is very lovr ; it is * 

. Very deep ; but if wo Iiavo'a very high weir, it inoy bo pos- 
sible to take water for irrigation from it ; whother such a 
~sobcme is niionuiiilly possible depends upon (be result of 
Surveys. 

ISO. Q. Wliat .about sUmge !* — We should probably have , 
to btoro water near tho tfidls and tike water n long Way in 
tho rivers and raise wlicrc required by nirans of piok-tip 
Vfcirs. 

131. Q. Can't yon store up on tho ?— Wo can, sir, 
hnt no tegular servoye hnvo been made. 

'* 132. Q. 1 snpposp no proposnls hnvo been iiindo bceausc 
the river is much below tho lovel of tho countr]’ ? — Yos, 
that la the gcnotnl impression. But we may bo able to find 
, silos for reservoirs, though wo shull bnvo to go a long way to 
get command. 

133. <2. Last year, 1900-01, yon irrigated over 02,000 
acres on tho Niro Canal P — ^Yes ; 1 can irrigate 100,000, if 
necessary. Area and tho nature of crops irrigated should 
both he faton into consfduration in estimating tbo resmits in 
Any year. 

131. Q. You irrigated -17,000 acres in 1807-08 P— Yes. 

135. Q. And 12.000 in lSOO-07 P— Yes. 

136. Q. Theao wore tho hargest areas ?— Yes, in recent 


116. ' Q. {Mr. JSbfie/eon.)— Why do you lliinlc in ten 
years the? o hcbcmos will repay tiovernment wlicn tho present 
ichcmcs don't P — They will pay indirectly and they will pay 
aho a rcasenablo direct return if tho present nnomnlic..< and 
diilienlties are rcinovcd. 

lie. Q- Ha you think the present lobcmc.': do jiay* Cor- 
ernment ?— The Mulha pays moro than 3 per cent, nnd tho 
Nira nhonl 2 per cent, nnd on the two, if indirect rcenlls 
nro taken into occount, tlio return to Qarcrnnient, if I may 
liik nn cblimatc, is probably moro limn 0 per cent. 

117. Q. (Z7ifl PmMe«t.)—l)oy(mpnlnsTourDr.-tcon* 
dilion ecrfninly of supply ? — Hiat ccrininlj' j« always po- 
kible in re-ervoirs fed by pAdt rainfall. 

118. Q. Having got your survey nnd knowing nil about 
flio coniitiy, whero would you look for tho fir,.t means of 
security ; would you look to the btorngc of tlio shdl supply ? 
— Y‘c«, and then go to the plains. 

119. Q. (Jl/f. Jiiy/iatn.l— WiUi regard iolbo new ►toinge 
works on tho^ gMts, I understond tlicsc nro tlio only pro- 
posals made ? — Yes, I bnvo snbmilli'd rongli echcmcj for 
font ncw'l.auks for this district. 

120. Q. Arc llicro any other possibilities of slorngc P — 
There uittst bo kcvcral other sitOo. TliCrO arc nil Ijint Lave 
been exomined. 

_ 121. Q. Whero ? — In the northern p:irl> of tlio I’oon.a 
district. Abo tho existing woiks, tlio Kim .and Mutbn 
Ciinnls, may ho extended by increasing their sloiago by 
means of now l.tiiks and by extending tho canals and tlicir 
dislribnianer. 

122. Q.‘ You eiin make nmro klurugo works than nio 
shown hero .‘'—1 think many more. 

123. Q. Siippoio you get a greater increa'^c of btorago 
tanks, could yon tifc them .“ — Wo could if we work on Uio 
lines I bnvo suggested now. Wo sliould extond tlio cultivn- 
iion of crops which do not depend on rainfalt. 


yc.axa. 

137. Q- lYcro they nil very dry years? — ^Yc.s, except 
1897-93 ; when in order to roplunlsh their slock of grain, 
ibo enllivalom irrigated a very much larger area than u-suai; 
tlioy did not wait for rain-water. 

188. Q. Wlint was your supply in 1897-98 P-*Our supply 
in tho tanks svas full. 

139. Q. You had suflicient supply all through 1809 ?— 
^ 0 , in 181*9 tlio Uhntgliav Lake did not fill. Wo rcstrietud 
onr area and regitlatctl our supply. 

140. Q. This shows a much larger urea hcixiusi} it iiiuludes 
a greater area of food crops nml less of siigarcanc ?— Yes j 
tho proportion of tho sugarvano crop is only 10 per cent, on 
that canal. 

141. Q. Of the normal area ? — Ves, lU per cent, of the 
nonnal area. 

143. Q. How much this year':' — Wo I.avo got tho same 
nica, about 6,000 acres of pcrenuhil crops. 1 have not got 
the figures for tlio firol oilicinl year here, ns tho llovcnno 
Itoport is not out. 

113. Q. Y'on do not know svbat it nns P— No, 1 iiavv got 
figures for oilier years. 

14i. Q. You had a very small area in 1SP2-93 H - Yes, 
tho caanl was young then, oiid not developed. 

145. Q. In n wot year wlint is tho clfeet on tho area P— It 
will probably go down to 30,000 nercs. If tboro ie ploiily 
of rain, water is taken only fur perennial rrop:> and a littlo 
l>erliitps for jnar ; some water is always tuken for rnbi. 

148. <2-. {The iV-Mirfen/.)— Is Ihcro any rite ut all P— 
No ; very lUtlo. 

147. Q. Not worth montioning ?— No. 

148. Q. {Mr. //(y/iifin.)— Hues stigHn:.iiic cuiuo under 
Wrffrjf or under niJi P — Under I'Ann/ (axpliiiiis from the 
book). 


124. Q. Yon would not extend yonr area of culliv.slion P 
—The total area inny not increase; onr oultirntion in 
ordinary years should ho intensive. 

125. Q. 1 am speaking of tliib tract of tho Poona district 
in which you have no irrigation ; could yon extend irriga- 
tion oil that hy fiiiding maro storage tanks in tlio ffhdl* P — . 
I think so ; no doinllud survers havo been uiado ; wo hnvo 
Tongh surreys mode in somo fow instances showing lliat it 
is 'posiiblo. 

126. ^ Q. Could ^ou mnko a now branch to tlic Nira Cniml 
nnd divert a portion of tlio snpply to nnotber p.irt of tlio 
district, if you havo a grantor supply availnblc nt tlio head 
of tljoean.al P— We can extend hy Inking n hrnneh from llio , 
Nfrn Canal Co CiiCnra and Efiornpiir. Hr. Ocufo has nn idoii 
of having a branch rannl. 

127. Q. Providvd you got water P — Ycii; itunigomusl 
bo first provided. Before wo think of oxtensiniis, wo should 
increase sfurafio for llio MiiUia Canal in this district. Thu 
iiresciit canal is 70 miles long nnd half of it is not working. 
Thero Is ample scope fur using uU the water wo can ttoru up 
in Iho'y/rafj. 


149. Q. Take 1893-99 ; you iind 84,090 acres ; yon ay 
it was inostly perennial P— No, it was not mostly perennial. 

IBO. Q. {The PmWciif.)— You put it too Btioiigly, 
when you biiid that in n wci yo.ir ihoro would bo nothing 
hut pcrontiinl crops P—1 incnn that in n wot year -Jths of tho 
revenue will be fioin pcremiinl crops ; that from tho otlicr 
crops would be very’ small, thoiigli their area may bo com- 
IHirntivrly' large. But area alone U not a Irug index of tbu 
results. One acre of sugarcane is equivalent to 8 to 10 
acres of dry crops. 

IBl. Q. Under any circuinstnnevs would tho nron of 
pcrcnuinl crops be more than 26 per cent.'? — Never. 

153. Q. yonr sysiom yon 

c-in roisc it to u thii-d P— Yes, in tho hlocki.only. Outside 
tlie bivcks, tho dry’ crop urea will ptcpoudotiitc. 

16.1. Q. How uiioh of yonr nroa would be pcrcnniBl 
Under your byiilcmP— About 10 qier cent. ; pormnial crops 
Would get Jrd i>£ lire walci'-supply, but oiio ticro of cano 
lakes as itiuoli unler ns 16 acre.', ot oilier crops, bo tho area 
uoiild-oiily be about ,’„lli. 
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164. Q. .Hii/Atfff*.)— You my— “ wo aro not uliowcd 

to work on our own ‘Hues " wlio do yon monn by ••we"— 
tho Local GovotnmontP-No, tbo Department. 

IBB. Q. Yon arc not allowed to work on your own 
avetemP— ^ 0 , not in the ninnoci wo think beat adapted to 
local cironujsinnocs. 

166. Q. You atlribntc Ibis to *omo ojdi-ra of the Gorcrii* 
iHcnt of India P— Yes. 


157. Q- What orders are they? — The Gorcraiaent of 
India iiavc laid down a general policy for all tlio provinces. 

168. Q. "lYliOto ia tlml policy laid down P I do not see it 
here P— (Beads.) It is laid down here. 


160. Q. Yon say this mc.ms that the canal is not to be 
worked for productive purpof es ?— That is what wo gent- 
rally understand. 

160. Q You say you arc fettered by the CSorcniment of 
India. Where arc ilie oiders P—1 do not say there is any 
specific order of tho Goveninimt of India which applies to 
this rresidciicy alone, but Iho genmal impression of tho 
Oovcmincnt of India is Hint wliere there is extensive itil- 
giition that means prolrttion. In onr experieueo litre pro. 
lection Ws not mean produttioii. Government have laid 
down p-nerol rules for all piovincLS, but thev work badly 
here. We are guided by tlie rules and Rcnernl policy of the 
Goveinmcut of India. 


101. Q- In this particular rase tlic Governuienl of India 
merely remnik that In n seaiuju of drought llirrc has hern 
n decicasc of arnu It i# usual to expect an inciease of area 
III a diy rear. It aceuis a hanulers remark on which to 
base such' an n"«rrtion ? -But incrcu'si of urea ine.ans, in 
a largo number of ruses, decrease in rovcime in the rpccinl 
circiirostnnecs of this Presidency. 

103. <3. That remark may bo made in repanl to any 
i,aiinl m a season of diought. I do not see how jou c.in 
lonstruo It in the way jou do?— For this reason; onr 
watcr.jupply in a year of diought is limiteil ond we Imre 
to help the pctenimil crops of the previous yo. r and provide 
Wilier for a iv.aeotiahlc area of new sowings of tlic aaroc 
class of crops. If w.ater i» diverted from tlierc to ineteasu 
tho iirenol dry crops, irrigation of iicreiiiiul crops wo ihl 
be disorganised. In this I'rwldeiicy we oiigbl to look to 
vnluablc crops rallicr tlian to extension of area. 

103. Q. You have no other order torestriel your supply 
to protection of dry crops ?-Kodnc:t orders. I tbiufc it 
istlie impression of tho Government of India that whercier 

there is extension of area nndev inigation tlicro is pretec* 

lion. Protection means production elsewhere, hut not here, 

164. <J. lias your Public Woiks Dciiarlmenl ever made 
any Kpreecnlalion tu Gi'Ti'riimciit on the matter?— I think 
so. 1 c.innol siv dcfinitily wtnt tlicy have d(nr,bQt ti ny 
must have represeuttd llic diffieulties fovcral limes. 

1C6. Q. To explain your plan a little mote fully why 
do yon reattict Iho nre.a to ird of the nwihrlde w-atcr* 
supply F—Decanso we ran guamntcc watci-euiiply In that 
extent only in a year of drought. 

166. Q. Why don't you propose to restrict to IS.OOtt 
acres P— Uecauso you object to our walking _tlio_ canal on 
produstivc lines in ordinary yearn and pioiceliva in famine 
jean.. Possibly I may net bo very clear ; it is not {rd of 
tho area ; it is ^nl of llio water-supply, 

1C7. Q. Onc-tliird of the water-supply ?— Yes ; I would 
set that apart for perennial erops every year ; that would 
give fixity to irrigation. 

165. Q. Yon gnaranlco Jrd of the water-supply to pircu- 
nial crops?— Yes, to the bloeUs in which 1 pioisi-o to e.irry 
on ••filed" irrigation. 

1651. Q. They can use the wnler for what they like?— 
No; I vtould have about oDc-lhiid of the are.a only under 
sngarc.anc ; semo biicU condition would have to be put in. 

170, Q. Yon would not interfere in nny way with the 
villiige?— Not so long as they inaiiogo properly. If they 
Wiinto'd water or quarrelUd among Uiomselvis, we niav inter* 
fero and regulate. 

171. Q. Will they not look u]kiu it ns a permanent 
nsvemment ?— We don't want peruiancnt M-.e>smeiit ; we 
only want fixity for six or toven years. 1 should accept 
joint npjilioatioiis from c.icli village for six jc.ut. 

173. Q. What would you chaigc for Jrd water-supply? 
—About Ks. 12 to P.s. 16 per acre. 


173. Q. If JOU giianmlco ^id of tho supply, how van 
you ehiirgo upon acreage?— Tbe aicn which ird of Uio 
supply annually available cun iiiigatc will^ be estimated. 
This area will be distributed among tho rilLsgco. Theto 


vvill bo a Gxod rato per acre ou this area. Thu only uondi* 
tion imposed will bo that tho area under augiircauo ahould 
not bo more than ird of tbo total area of tlio blook. 

174. Q, Yon will cstimato what the area would bo P— 
Yes, approximately. It is much easier to ostimate for a 
block than for a field. 

176. Q. Will yon moasuro the area Svotj* year?— No; 
once iuc.Murcd, the " fixed " area is known. 

176. Q. Ymi say—" I give you for six years ird sunply 
iimi wo cstiiunto that yon should irrigiitc so ninny acres?''— 
But ird of the supply lias nothing to do with the indivi- 
dual vilinges. The entire area of tho blocks of all tho 
vilingrs will require Jtd of tho supply. 

177. Q. Suppose tho supply is short F—Wp gaarantio 
only ird of tho minimum avniluhlo supplj". Oury/idffcd 
tanks nlwiiya fill, even in a year of severe drought. 

178. Q. (Tie Prtsirfenf.)— For slatisliu.. imtpo-cs you 
would iiicasnre op the area?— Blccks arc fixed for six.ycan 
and the area is known. No mensuremenV is ncc.'sKiry every 
year. 

170. Q. SiippoK • a man lias got one or two fields'ontsido 
tl.o arva and puls In Micarennc?— 5Ye would rut givohiui 
water except on tlif piTiiiissibIc sj stem. 

160. Q. (.Iff*. J!f«ir..Vnrl-f«jic.)— Do yon take it for 
granted th.at Ihoy would lake water F— They aro willing to 
taki* it i-n these fines on the Nira Canal; pooi>Io have al- 
ready rent in applirstiou'.. I believe tho Local Govern- 
iiicnt is fovoiivally dtsnesed to give tho bohciiic a trial if it 
is blioivn to be practicnblii. 

161. Q. (Mr, You tliink yoti will irnenta a 

larger nnii of perennial crops if yon goursntco tlicni frd of 
Ibe supply than they hare irrlg.ded in Hie i',!-*!?— Yw.wo 
liiivo now 6,000 acres of angareanronthe Nira that brings 
about a lakh of ruveaue ; we should hnvo 7,000 nnder my 
scheme. 

1S2. Q. Why ?— Beeauw during years of good rainfall 
we can giTc Water for perennial ciops which In bad years 
will he proteeted by wells, 

183, fj. Wlml would Iprevent them from natting down 
sugartano now under tho ptcfcnl sysUm ?— They ate not 
sure of the water-supply ; if rain fails, wo restrict tlio 
supply. 

lt'4. Q. The culllviiUon of peTciminl crops on the Mutliii 
Canal is now more or less a gamble?— f think bO, as regards 
'Jrd or jth of the area. 

166. Q. Is the supply to perenn’ml ctom uncertain on 
the Nira Canal?— Yes, it dcfwnJ* on the locality. In tbo 
iippt r reaches the err,; $ are juaetiealij* safe. Ju the iniddle 
ol the canal the i-np|ily is unrertmii. 

ISO, <2, Taking an avenge?— Akmt^ lb is uncertsin. ‘ 

It>7. Q. (Mr, /fiJetS’i.'i.)— Tiierc would he less gambUng 
nmli r j-onr new 'V'Bte.Ti ? — Yes. 

18$. Q. And^thenin addition to that you would have 
Ills) tho • iicrenuial ' area on which there would be a certain 
niiioniit ol ehanec ?— Yi«, tli.it is a great jioint. 

189. Q. (jt/r. Jfiyfiatff.)— What do tlic people do in the 
year of lainine ; do they rcdiire tho nre.i of cano of their 
own iiceord mid increase the area of food crops ?— We reduce 
Hie urea of sugarcane for thein ; the whole thing Ls done by 
uh. Jly experience in this district ir that the demand for 
sugsTcsiio ill a bad year i- ns great ns in ordinary years. 

100. Q. I think the Bniubay Goverumeui liavc several 
tlnici cxplbiiKd tho reduction in the arc i under sugarcane ns 
due to famine and j.Isgnr ?— It was due to the low rate of 
raw sugar in 1897 nnd 1893; these abnormal ereresrijiemteil 
also. But binio 1899, in which yi«r I took clargu of tlieve 
canali, tbe demaud for water for bugarc.vuo has been ni keen 
ns for dry crops. 

101- Q, Ordinarily caiisidried, ]>eopte would mllivato ns 
much e.aDaas they possibly can even in a famine? — Yes; 
that is the tendency. 

103. Q. I eupjiotc in a faiuine year an acre of cane is 
quite es^ good os an acre of fodder crops?— A great de.il 
better; it will employ more men and for 13 inouttu instead 
old. 

193. Q. An ucte of Migarc.>ne requires more water than 
im acre of dry crops ?— Yes -, about 8 to 10 times more. Tho 
gtma produco jivracro of sugurcune is valued at about 
Bs. GOO and fodder crops fetch about Bs. £0 in a famine 
ye.ir nnd Bs. 30 in ordinary yeare. 

194. Q. (I'ie Presi(?v/il.)— Uow m,iny cubic feel do you 
require lor on acre of eugarenuo f— About 3 or 4 lakhs 
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, o{ ciibio feet.' Tho yield of cano Is north nbont 7^ timos 
timt from ra5i crops. 

106. Q, It will pa^ yon better to nso yonr water upon 
dry crops than it will upon siigATonno crop If sugarcane 
lakes i<) times tho nmoniit of water and only yields 7a 
tliDOS tbo produce P— But tho demand for sngaroanc is 
constant ; not so for tlio dry orop«. licsides, the dry crops 
requiro water either in the rannsoun or in tho faii sciison 
when the water is not so.vnlnnble. 

IOC. Q. Conld yon irrimito seven times as great lin area 
of dry crops as yon conld of cano if yon stop augarcaiio 
altogether r — ^Ten times more of faLi ; for every ocrc of 
eano wo can irrigate 10 or 12 aores of dry crops. 

107. Q. Wonid water bo taken P— Only in yeara of 
dronght, not always. For perennial crops tho demand is 
constant. 

108. Q. (Jfr, Hfitir-Jirael'ottzie .) — Do yon think that the 
.rates now charged on the Nira Canal are unucecssarily 
JowP Do you think that people can pay a liigiior rate P— 
I think the rates are very good now, tint they arc eapabte 
of increase in three or four years' time. 

100. Q. Why must wo wait P— On nccnnnt of famine. 

200. Q. People on tho canal arc rich and priocs of crops 
have ri^cn P — 'Yes. 

201. Q. Why do yon say we onght not to increase 
them : I ask you generally whether the rates charged are, 
In TOUT opiniuni cicessivo or too low P^Por ordinary, dry, 
nud monsoon crops tho rates arc fair ; (or cano the rate is 
low. 

202. Q. Dow long ago were these rates direnssedP— On 
the NIra Canal very recently ; on nceoont of famine they 
have not cniinneed tho rotes. 

208. Q. (3ff. jffiyAnm.)— Conld yon give me details of 
ronr expenditnro on Jicrennoestnblishraont-'thfl establish' 
inent that you linvo to maintain on tho Nim Canal P— Y’es. 
(Refers to atatement I'C.) 

20i. Q, What is yonr charge on establishment.^ — ^About 
20 pur rent, of tbo gross lerenuo. 

203. Q. What do yon oHowfor collection P— Five per 
cent, on total receipt*. 

200. Q. Who does that go to P— The Civil Dofarlment. 

207. Q. TsvenlyCvo per cent, ia tnlien for llio main* 
tcnnncb of loo.al citnblishmontp— Yes. 

2CS. Q. Do yon know how they exactly dtvido the'esinb. 
liahment between tbo works and rermno P — We linro got 
a certain amount of expenditure on wnriu end repairs ; «in 
Hint ibey clinrgo 23 per cent. The wliolo of the balnneo 
goes Dgainst the llovoiuio estiiblishmcnt. 

209. Q. You reeommond ns one menns of proiecling tbo 
provinces from fiimino that tlio Government of India 
sbonld allow you to spend about 10 lakhs n year on new 
works P — Yes. 

210. Q, Is that 10 iahlis for tiie whole province or for 
the Poona district P— For tlie Presidency proper, cxclnding 
Rind. 

211. Q. I think the cost of irrigation worka on on nvemgo 
is nbont Its. 200 per ncro ?— -Yes, nccorJing to the present 
system of accounts. 

213. Q. Ten lafclis n year wmild iillimatuly go to lucre iso 
the area by 6,000 acir* |Kir annum P—l'c*. 

213. Q. At the end of 20 years you would be tiropnred 
to meet famine with 100,000 acres?-— Y'es, it looks small, 
but it would menu donblo Iho present nro.a, 

214. Q. What pcrcontngo would that bo of the nren under 

onUivation P— fiometliing vory small ; I do not expect any 
gicat rcsnlis from irrigation alone; have said so in my 
Memorandum, ’’ 

216. Q. Y’on Riy donblo tbo present area P— It is not 
enough ; If yon give 20 lakhs it swmid bo a very good thin". 
— ^I only mentioned what wo wtro lilsoly to got; not srliat*! 
thongbt was ncceesary. Seforo tho famine wo woro getting 
1 or 2 lakhs a year. So 10 lakhs are n largo amonnt 
rotnparativcly. I would wolcomo 20 to 30 lakhs. 

210. Q, (ifr. jr6ic/*off,)— Tho cane is n very vnlnnhio 
crop ;yon caiinol nITard to risk it; it lakes a largo qnanlify 
of water; yon must know how much you liavo to provide 
for. In your nvto yon «ay tlio onllivatorgrows fodder crops 
in tho hope of being hble to d6 it witiionl your water ; lie goes 
on waiting from day to day hoping for min .and When lio 
docs want yonr water he witnls it in n Imrry and must get 
it at once ; any delay on ocoonnt of liis having to siihmit nn 


application would bo very injiirions; wonid it do to have jy; 77,. 
applications for cano only, to give tho oniio area preference tesearaya. • 
but allow people to nso tlio bnlnnoe of tho water ns they f 

liked F— In the monsoon there is no diiHmUy;on many 
canals thcTo is somo water to spare and this they_ can nso. 

Thera ian Gevornment order permitting ns to give water 
for dry crops without waiting for application. 

217. Q. Ilnvoyon never in your time imposed douhle 
rates on men far taking water wlthont application P— Not 
on dry crnp.s, oxcept wlicn all tho water was roquife'd for 
erops for which water applications had boon nceepted. 

218. Q. YVliy not extend tlio same principle, to those 
who tnko water for fodder crop, wlicat, gram and Juar 
when they olioosoat tho end of monsoon ns long ns yon get 
yonr sngansano watered P— Our water-supply beonmes very 
vnlnablc after the monsoon. Our stock is limited and wo 
hnvo to USB it in ns prolitahio n manner os possible. tVe 
liava to regulato between angnrcanc and other crops, 

210. Q. Suppose yon givo sngareano tho preforcncc, then 
wonld yon give water for otlicr crops wilhont application? 

— Only niicra we hnvo an nitimated supply. 'I'ho supply 
is so nneortnin ; wo hnvo to look nbenu and provide for 
sugarcano sowings in March or April. 

220. Q. Beforo 180C, I nnderstand that a greatdcnl of 
your water was tmiised on the«o canals P— To n groat extent ; 
it was in 18!)8 also ; but we never have any water nnused 
jn these days, not during these last three yesrs. 

221. Q. Before that? — ^Tlio people would not take it. 

223. Q. Would tiiey not hnvo nsed yonr water if you 

itad allowed them to liilio tl witlinut making nn application P 
— It might have had aomo slight effect ; perhaps nbont 6 
percent., bnl wo did not wont to lot tho area to go oat of 
onr bands. 

223. Q. In a good year yon abolish application P — JHo, 
wo relax Ftringenoy, In accordnneo witn tbo orders of 
Government. 

22- 1. Q. Tlio application system wonld only bo worked 
airietly in n bad year?— Yes, but someiimes wo have (0 
plaec rcttriction year after ya.ar, creept In the monsoon, 

Iftbrro Is n eonslderablo extension of perennial crops under 
the canal. This remark applies to the Mntlia Canal only, 
which is a prodiietivo work. 

223. Q. In yonr iviheme of irrigation yon gnarantco ^rd 
of tho water-supply, prcsmobly for eano irrigation, nnd 
givo Jrd on yonr ‘ permissible ’ system ; if people nro willing 
to givo afd on yonr 'pormissiblo 'system why not get the 
first ird token on tlio same terms, that i«, navo ^rJs • per- 
missible’ nud no ' fixed ’ nren P —Because in the permissible 
ores then there would bo nnccriaiiity of cnltivalion ; water 
wonld not bo nvnilablo in a year of drought. 

23G. Q- Do yon think they will always proparo their 
land for ^rd if it i* fixed P — Ye*. 

227. Q. They won't prepare for ^idsp— They will bow 
every yonr ; my object in having ^rd pcrniisBiblo i* to have 
^rd of tho wntcr-snpply in n famino year for dry crops. 

They prefer to linvo an nssnred supply which wonld only bo 
nvailnblc for tbo " fixed ” area. 

223. Q,'(Afr, ilfrfiV-il/iBelviisiV.)— If yon don’t have a 
Oxeil area you don’t get extonsion P — ^No. 

229. Q, (.Iff. /b6cf*on.)—Y’onB,ay this permissible water 
wonid bo very largely used by people with wells P— Yes. 

230. Q. Ib it not wnsto to give canal water to pcopio 
who have got wells?— It pay* them to use canal wnter. 

If they are loft to wella alone, unaided by canal water in 
good years, they will abandon irrigation. 

2S1. Q. Speaking of tanks, yon say "smallor tanks 
perform a nsoful otiico in Madras, namely, to protect the 
rice crop during n break in tlio wo-itiicr." \Tiiy sbonld not 
they do tbo enroc In tbo Deccan P— Booanso they h.ave rice • 
in Madras; wo hnvo no rice hero. 

233, Q. I* iiiCTO no rico in tbo Deccan P— Vory little ; 
there is rice on the lulls, of nn inferior kind ; it does not 
}V\y the onltiratom to go to tbo oxpenso of rico cultivotion 
tlicic. 

233. Q. ^7onId small tanks be of nso generally in tbo 
Dceean P— Yen, Binnil tanks will do good in many ways, 

23- 1. Q. How P— There wilt bo mnistuvo nnd tbo water- 
loTcI in wells will bo high in tlio iicigiibourbocd. 

236. Q. 'VVonld thora bo any irrigation P— A little 
perhaps; indirect irrigation from wells thcro will bo. 

23C. Q. Dircolly they won’t pay?— No; small tanks wi)) 
not pay jn the Doecan. 
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Mr. M. Tii’ 23?. Q. Do you think pcoplo would bo ready to conlri- 
vesearaya, bnte for thoir conslrnclionF — 1 think they may bo asked. 
Tho experiment is worth a trial. 

238. Q. Yon say — " one reason why well inigation is not 
largely practised is that the eobsoii ordr wide areas is rooky 
which makes well excavation n matter of gieat exponse." 
Do you think people would use wells largely if thov had 
them ; would it bo profitable to work them irrespoetivo of 
the cost of making them P— In p famine year they would 
pay, 

233. Q. That would bo one year in ten P— Tcs. 

210. Q.' Would it pay a man to use a well if it were 
made for him p— It would depend on tho enterprise of tho 
man ; if capital and manure wore forlheomiiig, it wonld pay. 

2dl. Q. You say that it is by artificial debits that 
working exponscs arc onhnnoodp— Not ns regards the 
working erpenses ; tiic charges arc fair on the Kira and 
Miitha Canals ; but in regard to capital exponditure there 
are nrtifioial debits. 

242. Q. Is the capital ospenditnro cnbanccd P — Yes ; to 
some extent by artificial debits. 

243. Q. On the Miitba and Kir.'i Canals yon hare 
separate establishments for supervision of irrig<ition ? -Yes. 

244. Q. Your working charges are actnnliy what it 
costs P— Yes. 

* 24fi. Q. Tlicre is no artificial debit ?— I am not prepared 
to go so far os that. 

24G. Q. Is thcro a largo artifioial debit P— Ko. 

247. Q. They are mainly actual? — Yes. 

243. Q, Yon say that the actual averngo working ex* 
pences would bo about its. 3 per aoreP — Yca» they vary; 
Us. 3 are for tbo wliole area in ilie Presidency. On the 
Mntba Canal the working expenses amount to Be. f, because 
tho principal crop is EngiiTcanc. 

249. Q,. You say that an aore of cano costs much more 

for maintenance than an acre of Yes. 

260- Q, AVbftt makes up Rs. 7 P— •Siaintenance, reittus, 
and establishment. 

251. Q. You say the average is Rs. 3, and enuo, which 
forms a substantial portion of your crops, costs Rs. 7. 
Wliat docs y«ori and wheat cost?— A good deal less. 

262. Q. Could you giro mo an idea?— S.ay Rs. 1*8. 

253. Q. Suppose jon double tho area of wheat and 
jttari you would not double your expenses P—Ko, we 
would reduce them, that is, judgw by the r.»te per acre. 

254. Q. Your Rs. 3 inqlndes all crops?— Yes. 

2S6. Q. What is Rs. 1-8 ?— For wheat and rail crops 
only ; the average is Rs. 3. 

250. Q. As rahi only pays Ra. 2 and working expenaca 
aro Ra. 3, therefore you say It would not pay yon to increase 
your area under wheat?— I am referring to tho tcsiiUb in 
tho whole PresldencT. We have got about 100,000 acres 
under irrigation. I have said tbo total orea considcied 
irrigable is 800,000 ; snpposing wo had nil these 800,000 
under rabi area, our total revenao would bo less than what 
it is now. 

237. Q. On pago 13 you aay— “ the Executive Engineer 
is reqniied to keep his tanks and ennnU up to a certain 
atandard of eilicionoy and when he has done this tho water 
may mn to waste or remain looked up in tlie tanks for nil 
he cares." Is tliis an Cxnggeration F -I say so to make the 
osition clear. Wo have not worked that way in this 
istriet. 

258. Q. What I want to know is this. Is there anything 
in tho present system which could show to tho Exeontive 
Engineer how the oanal pays P— The Revenue Report shows 
that. 

259. Q. Not until tho Revouac Ropoi-t comes? — ^Ko; the 
final figures are sent to tho press by the Examiner, Public 
Works Accounts. 

2C0.. Q. Could he not got an idea f— Yes, a rough idea 
from aroas and expenditure in his own accounts. 

261. Q. Is there anything which yon would suggest to 
enable the Executive Engineer to have a keener insight 
into the use of water?— I think the Executive Engineer 
must study carcfclly tho irrigating capacity of tho work, 
and watolt the operations from week to week;- otherwise jf 
there is a deficienoj of water tho crops will suflfer or water 
may be locked up and remains unused. 


202. Q. All these things depend on the man .who has 
f h,argd?— Yes j I have got charge of tho Mntha C-nial, and 
if I do not clear the silt, I inav show a saving of, say, 
Rs. 10,000, and get credit, iho resulting eril effects will not 
he felt in my time, hut in my sncocssors. 

263. Is there then anything you could suggcht that 
wonld give the Executive Engineer a keener insigltiP — If a 
prograpimc is draWn np to see month by month what water 
Gicro is and what area 'under irrigation, tho Executive 
Englnwr will he able '.to take steps to stop extension of 
ivrig.ation if tbo water-supply Is scanty, or to extend tlie 
same if tho supply bo abundant If they know that wo 
are able to give water liberally, probably people at tho tail 
of the canal will take it. Tlicre has nlwoys keen less water 
than tlioTo was demand for in my time. ^ 

284. Q. Yon never had surplus water?— Wo norer had 
more water than wo could use during the Inst throe years. 
In good years they do not want it for ordinary dry cyops, 
and then there is a surplus. 

263. <2. Do you know tho rcsson of tho diffi-rence 
between Impennl and Provinoial dislriots P— There are 
.several da'ses of works in progress in a district. Irrigation 
Wiirk (Imperial), Jlilitory Works (Imperial), Roads nnd 
Buildings (Provincial). -The district is clasied as Imperial 
if works of th.at class preponderate, or Provincial, if the 
major portion of tho expenditure in the district' Is from 
Provincial fnnds. Cerlain Sied pereentoges are charged for 
establishment on all miscollsneous works nnd the balnnco of 
oxpenditnro debited en hloe to tbo class of works which 
decides the elassificalion of tho district. In tho Sholapur 
district only fixed percentages aro charged on irrigation 
works (rofors to para. 36 and icads from .appendix, pago 23), 
and tho result is the establishment charges are very low in 
thiit district. 

200. Q. At page 10, paragraph 88 of your note, yon say 
—“Total cost of niaiutennnee, including share of revenue 
uianngetDcnt.'' What is the share' P — They charge 26 per 
cent, on nolual works expenditure. 

267. Q. Of the two canals, which do you say is protoc- 
liveP— The Kira. 

208. Q, I understand tliatyou nctunlly held up water in 
JC'orvo in order to provide against aycar of drought?— 'Yos. 

280. Q- Aro there any orders to that effect P— It is 
regulated by prnelico and by tho general impression that 
tho Government of^India want n large nrca of food and 
fodder crops to bo irrig.itod, especially during years of 
seal oily. 

270. Q. The general impression is that the Government 
of India wish that food and fodder crops should be pro* 
tocledP-Yes. 

271. Q. There are no specific orders?— I have already 
quoted some orders whica can bo rend that way. I have 
also explained why the Government of India assooiate 
incrc.wcd niea with improved results. 

272. Q. You say j on c.annot give snffioient w.ater for 
high class crops?— Yes, now-n-dnys, to tho extent there is 
demand for it. 

273. Q. Practically thcro is no demand for water, oxcert 

for these high class crops, in n yejir of fair rainfall?— No 
large demand. ' 

274. Q. We were lold yesterday that certain people wonld 

take any amount of rralcr for dry crops if you, give it 
every year P— There is no demand for dry crops ; 'they won’t 
take the water ; they will wait till the list moment fur rain, 
and if t.ain fails, then they rush for canal w.a(or, 

275. Q. Thej- won’t begin to irrigate before they know 
that tbo rain will not oomc ? — Yes, they won't insuio their 
crops beforehand. 

276. Q. You say — " fear of enhancement of revenue exists 
in tho case of well irrigation ; ’’ do yon say that from your - 
own knowledge P— Tho statement may not be correct; I 
have beard reports, but have no personal knowledge. ' ■ 

277. Q. (-Ifs*. jifttii^fi/ael-encic.)— Have you ever heard 
people s.ay so? — Yes ; 1 think it is not a foot. 

278. Q. Jbbeteon.) — Thcro is no enhancement, but 

tboy are afraid P— Yes, thcro is no doubt about that. It 
would be a good thing if -Governmout 'published their 
intention broadcast ; then there will be no fear. ' ' 

270. Q. Do yon suppose that in this district there is 
one year of famine in ton P—1 could not say. Thcro have 
been four bad years within the past six yeais. 

2E0. (2< Bow. many scanty rainfalls are there jn ten ' 
years ?— In tho eastern part of the district it would be .quite ' 
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281. Q. In llie wcfttcrn parts P— Nine years out of ten 
• Bre fairly good. 

283. Q, How many years in tito eastern part P — Fonr 
good years, lire bad yoarsi and one a famine or very bad 
year. 

3S3. Q.^Do yon know wby Gorernmont h.as proliibited 
ttiQ irrigation of sugarenno in tbo neiglibonrbood of towns 
and villngcsH— For sanitary reasons. 

284. Q. Are you forbidden to. giro water to sngarcane 
within n qaartor of n inilo from Ibo viIIn''CB P — Yes; if 
tlioro is n nnllali between, water is allowed ; otiiorwiso irriga- 
tion of pcronnul crops is goncmlly forbidden, within 
milo of villages. 

285. Q. (Mr. Mtiivjiraclictt:ie.)—Ja there an order to 
that cfToot ? — yc.s. 

280. Q. Can yon prodneo it?— Yes, I ran. Tlioit* aro 
strong objections to a heavily manured crop in tbo vicinity 
of a village. 

987. Q, [Mr. Ihlelton .) — IVIiat kinds of crop are bcavily 
manured? — Sngarcane especially. AYlioncvcr Ibnro was 
irrigitiion formerly it is not prevented j but only extension 
of irrigation to hew lands within ^ mile is. 

2S8. Q, Is compcns.ation ^Vcii to water-logged lands p— 

I have never received an application ; I ahonid think Gov* 
ernnumt would be very fnvonmbly disposed to consider 
app1i(!.ntions bi cases where any real damage is cansed by 
v/stcr-lo'.qring. 

2Sn. Q. {Mr. Bajaratr.a Miilr .) — I find lliat the capital 
outlay on irrigation works in t lie Bombay Presidency, direct 
and indireit, was 48fi lakhs, of wliieli you linvc only' cleared 
off S lakhs to tbo otid of the year, thus leaving a huge 
amount on tbo wrong aido of tbo account. No wonder tile 
Government of India objects to farther grants ; can you 
tell mo bow this is P — ^It is dno eliiclly to nccumnlation of 
intcivst charges, I iiavo already B.iid that onr works do 
not I’ny. Tlio yenily net revenue falls short of the intercft 
charges on the cnptlal laid oat. 

290. Q. Nowtnrntothe Muthn Canal, do yon know that 
the capital ontiny was 02 lakhs and the interest 02 lakhs. 
Why is the interest ao highP— Tl'o work was spread^ over a 
number of years, and Ihongh practically eompleted in about 
I87C, there oro worlos still going on wbioh arc charged to 
capital, liosides, the yearly not rcrenuo docs not jtl cover 
the Interest charges on the rapllal. 

291. Q, (2'do Pi-MiVcn/.)— 1 snppo«c the dam rvas very 
costly and tlio cost high in proporlion to the siac of the 
eaiinl P— Yes, also it took many years to cornpleie the work. 

202. Q. (itfr. ilfdfr.)— Ho you think it pos* 

sihlo that by hnilding storage works you conld make tbo 
canals pay alargor rclurii'’— Yes. At too present moment 
there nio twosehemes for increasing the siemgo of tbo Aluthn 
Cannl under considcratinn. The proposed stomgo reservoirs 
will nrnhably eovt from 16 to 18 iakus of rupees. They arc 
menfloncd in Mr. Beale’s report. 

'293. Q. They have not been forwarded to the Gnvorn- 
ment of Indin P— No. They arc only rough ostiniatcs b.vo(l 
on preliminary snrvoya. 

294. Q. On tbo first page of yonr answers yon give the 
cnitivahio area as 289,081 *, what dois tliat represent P— Tho 
total eiillivabio area eommaiulcd by the lu-w Irrig.'itioii 
worlM ill the Poona district. 

296. (J. Will llio existing works irrigate that Inrge area F 
—That ia only the area commanded. 

290. Q. Tho actual area irrigated is not given ; can you 
tell what the ore t irrigated will bcwlionoll tho worlm aro 
completed P—1 cannot giro it for tlio whole Presidency ; in 
tho Poona district about 00, GOO to 100,000 acres can bo 
irrigated annaatly. 

297. Q. Could you irrigato a larger nre.a if you cxtcndod 
the area of dry crops P— Yes. wo could mako tho Bira Canal 
works lrriu.ste a larger area if wo gave a larger nmaiint of 
water to dry crops than wo at present do, but more .area 
means inferior crops. 

298. (l> Ag-ainst tho Muthn Canal largo icvmucs are 
shown under iniseclinncous, indirect and direct. Gan you 
explain it P —They inclndo rccoipio from tho water-aupply to 
the Poona Cantoninoni, wlilcli amount to nhont Bs. 1,25,000. 

299. Q. On the Nira and Mnthn Canols how mnoli sugar* 
oniio or perennial crops is under irripntioii P— Under the 
Muthn nhont 4,600 acres and on the Nirn nhont 6,000 acres. 

809 (I Can Uicso areas ho incrensed ? — Yo.s, if wo rodiico 
the other oIoBi of irrigation. On (ho Muthn wo linvo 
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reached the limit, but on the Nira wo could decrease tho IMr. A/. Fis* 
area of rn5i crops and ineronso that under perennial. retrarttifa. 

.301. Q. I notice that the rahi crop except in years of '■si— 
dronght is 14 nr 16 llionsnndP— That is during years -of . 
vary scasonabto rainfai! •, ordinarily tho nro.v is about 25 
thousand acres. 

' 302. Q. On page 4 of year note yon say that irrigation 
works get no credit fur iiiorenso in land ravcmie. Do yon 
gat no credit P— Wo get procticnlly none. Tlioy get 90 per 
cent, in Sind. We do not increaso the land revenno hero on . 
acrount of tho cannis. Perhaps you rofor to 2nd class ' 
irrigation works snoli as handharat on which a consoli- 
dated rate is fixed. On those we get about 06 per cent, 
of tho consolidated rate credited to the works. Under fint 
class works no portiun of tho land revenue is credited to 
tho works. 

303. Q. If yon add tho water-rate to tho land nssoss- 
ment, what nroportion is tho water-mto P— Tho Nita Coniil 
is what is called a Capital Acooiint work and land-rate and 
watcr-rnto havo no connection willi one another. In tlie 
C.-ISC of 2iid class works, tho figiiros nre given in the Irri- 
gation Itcronno Beport for tho Bombay Presidency. 

394. Q. When waste lands arc bronglit under cultivation 
for the firht time, do yon not tnko credit for land assessment 
in addition to tho water-mto P — No, I am not nwaro of any 
sneli credit. 

305. Q. Ynn say yon would have a fixed area foe which 
yon wonid allow irrigation under your "block” system; 
will not this benefit only a favoured few P— The blocks, it 
is trno, will bo on land owned by a foiv people, but all tho 
viUegors who require to participate may obtain sbnro of 
the area by exolinngo nr lease for tho poriod the water- 
supply is guariiiitccd to the block. The watcr.snpply to a 
block will bo granted only after tho villagers Iiavo come to 
a satisfactory agrecinciit oraong tbemselvca in this respect. 

300. Q. You fix the block in the linldings of two or 
lliTco rarais ; would it not bo possibic to Cx a sbaro in each 
laynl’s holding P— If wo give a wnlcr-siipply to any field 
wherever situated, the waste of water would bo very 
serious. Tbo water wbicli would bo saved under the block 
system would probably sufileo for one-third to onodialf 
more area. There is now a lot of wnsto from Held to field 
on tho distribnlnTics, 

307. Q. Is yonr plan wotkablo in pmctico P— Yes, I 
think so. 

308. Q. lint only n rertnin number of rnyats will bonolit 
by it P — M’c propose blocks of CO nerrs or more, and we 
propose that all tbo villngera aliould share in tho boiicfits of 
the fixed area. 

309. Q. I think tiiero is a serious objection to fix tho 
hl«ek at 60 acres. Why not apportion it according to tbo 
huldinga P— Yes, you may do tlmt. 

310. Q. According to ]^nnr plan tho poorer nion will 
ho cxrludcd P — ^We Clin easily frame rules to bring in all 
who unnt a share. Before RinctJoning n block, tbo culti- 
vators shnnid bo askod to come to an understanding among 
thnnsolves in this respect. Obtaining land Icaso for 
augiireano cnltivatinn is a common pmctico in this district. 

311. Q. On page 8 of yonr note yon say that on tlic 
Nim Canal tho rate paid in 16 to 20 rupees far sugaroano ; 
is Ihnl the maximum ; don’t ^on ciiaigo 40 to 60 rupees 
sometimes P — TIic rate given is tlio average rate for sugar- 
miiio. 

312. Q. In rcg.ir.1 to elanso 3 of tho saino paragraph on 
page 8 is tho rate charged on tho whole area or _only tho 
irrigated nroaP — On tho whole area, whether irrigated or 
not. 

313. Q. In regard to pnmgropli 22 on pago 0, have 
there been no cases of private canals P— Not that I am 
awnro of. 

814. Q. Do yon permit the construotion of canals if tho 
peonle consent to pay enhanced wntcr-ratesP — If they 
bnild them nt their own oust, wo may romit tho water-mto 
for, say, ten years. 

316. Q- scope for prlvato canals in tho Poona 

district F — ^Yos, if liberal ooncossions arc given, but Gov- 
cTumont should bo prepared to lose money. Eitlior Gov- 
oriiincnt sbonld conatrnet lIio ennaU tlicmsolvos or forego 
jtiigaliun rates for a long time. The people want a quick 
|,ctnrn. 

31G. Q, If wo gavo remission for five or ton years, would 
that iiiduco the pcnplo P \Yculd capitalirts U\ka the' matter 
up P — Yes, but there is the questiou of ownership of land. 

r 
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■ Siy. Q. But an|iposini> Government aoaisted lliem in 
ven aras . lenJsF— Then I think eston<iion on minor Btreune 

~ vronld ho possiblo to s very limited extent. 

• S18. Q. Nnw in regard to the ejBfom oi applications 
from roynts, yon know what nreo ia irrigated ; could yon 
not dispenso with the applications, Biihject to the condition 
that if a man wiihcn to chnnsre hie four-month crop into 
perennial ho most apply P— There are three or four clasecB 
of crops and I do not think it wonld be possible. 

319. Q. 7or each Tillage the area is known. Yon make 
yonr approximnto estimate and tell the raynt that he is 
at liberfy to tako w-stcr nntil ho ohanges hia crop. IPonld 
that not work P — ^Tho cnltmtors ohange their orops so often 
that thoro wonld be trouble in regard to tlie enflicienoy of 
the water-supply. I am snro it is not possible mi these 
canals. If wo bonnd onmelres to giro water, the agricnl- 
tnriste might sow perennial or rahi or any other cU«s of 
crops. This varies according to the natnre of the crops, and 
if a large proportion Is perennial or rieb crops which 
reqniro water, ear, in tho hot weather, the water-snpply may 
fail. For rcgnlalion of water-snpply, both area and class of 
crops irrigated should be known. 

320. Q. But it thcr chance tho crops, they mnst telt 
yon P — don’t think they will take water on those terms 
ns they oonstonfly change. The notices would give quite 
ns mnoh trouble as the applications. 

321. ft. Bnt tho nolicea would be fewer than the applica- 
tions P— Yes, hut it fs most necessary that wo should know, 
especially in seasons of drought, what crops wo arc to have. 

322. Q. Yon can measure them up?— There would be 
pmetieal working diillcnlties. 17o might do it over a 
restricted area, hut not over the whole district. Wo want 
to know early what water ia required, ns wo may have to 
restriot the new sowing of sugarcane or perennial erops. 

323. Q- I don’t nco what the difficulties are P—There 
would be scrinns difficnltirs, Yonr prapos.als would do foi 
amoll tonka, hut not for such large works as we have in thi 
distriet, Wc mnst know within 100 to 160 acres whnt 
crops wo have to give water to. The crops sown in n good 
year mar extend to a vear of drought and fail for want of 
0 aoffielcnt water-supply. 

32i. Q. (Mr, Muir-Maetensh.)—! notice that in 
Mr. Bo.al«'s report tho working expenses of tho Nira Canal 
are only I'PS in ordinary years and Be. 1 in a maximum 
year. I do not understand tho Rs. 8 per acre that yon 
mention in yonr note. Do yon mean both the Nira and 
ITathn, or the Nira alone f— About Be. 3 is the ayerago 
rate of working expenses for the whole Presidency. It 
inolndcs artificial debits. ITdcpago 20 of the Irrigation 
Beyenuo Report for 1699-1900. 

326. Q. IVhat about tho MnthaP — The arerace does not 
bold good for the Mntha Canal, as tho orors grown under it 
are ehieQy angarcane or other perennial crops, and tho 
rate of working expenses for snob crops is veiy high. 

326. Q. On tho Pravara river and tho Lakh Canals the 
avenge in ordinary years is Bs. ISP — That is an arUficial 
rate, not the octnaL 

327. Q. Also on tho KodwaP— Yes. The high ehargra 
in both Nasik and Ahmadnngar districts are duo to their 
ortificiai classification ns "Imperial” districts, os explained 
on page 10 of tny hlemorandnm. 

828. Q. On a work like tho ITaladcyi, which will irrigate 
S0/)n0 acres in ordinary times and 60,000 at other times, the 
conditions ore not dissiinilarto those of the Nira. Will the 
irrigation charges ho higher than those of tho Nira ? — ^No. 
Ur. Beale had oalenlaled the ohorges on the maximan area, 
whereas it should ha calculated on the avarngc, which 
will he 0 mneh smaller are.!. If the work is in an Irrign- 
tinn Division, we might expect a little over Bo. 1, thongh 
hir. Beale estimates Bs. S. 

328. Q. I gather that thoro Is no dnnht that in years of 
ordinary rainfall yon have a considerable amount of water 
to spare in the Nira P— We have bad no^sneh experience 
since tho drought overtook ns, hnt previous to that there 
used to be a surplus. 

• S30. Q. In a year of p;ood rainfall,' might not yon dis- 
pense with the 'pplioations, other than for oane, after the 
monsoon has declared itself P — Yes, bnt in that case we 
wonld have to enlarge pur distributaries, as the orops soirn 
might otherwise come to barm. In the monsoon there 
would he no great difficulty. Wo do allow the coltivaton 
to take water in the monsoon before ranclioning the oppli- 
cations. 

381. Q. After the monsoon P— After the monsoon wo- 
work the rules very strictly, os we have to be very careful. 


Otherwise the water-supply may fail and tho orops may be 
rained. 

832. Q, You generally know about September whether 
yon will have a good rainfall. Well, if yon were assured of 
that, conld you not dispense with the applications? — ^We 
have on the Nira about 100 miles of ranal and the discharge 
in the hot weather ia often not more than 100 cubic feet per 
second,nndif wo dispense with applications tho onltivators 
wonld probobly use tho whole supply up -early in tho season. 
Wo might dispense with applications in regard to tho upper 
30 miles of tho canal, hnt even in that reach the area under 
irrigation should he determined by measurement for regn- 
lation of the water-snpply. 

333.^ Q. Bat if yon are sore there would ho water F—Wo . 
have distribntaries of limited discharging oapacity. They 
wonld Iiavo to he enlarged so ns tn be oble to carry the maxi- 
mnm supply that might be required. 

33d. Q. In order to sot rid of those applications yon 
might increase yonr outlets P— Yes, we might do tiiat. 

338. Q. Have yon any hope that if von dispense -with 
the applications the people wonld irrigate more P — They 
won’t irrigate mnch more than they do now ; I think there 
might be an increase of 6 or 10 per cent. If you reraove 
all rrsiriotione, there wonld be an increase, hut there is the 
question of practicability. Wo might try it over restricted 
areas if a triiil is necessary. 

S36. Q. I understand that the prohibition to the culti- 
vation of perennial erops near towns and villages is restriotod 
to future extensions only P— Yes. That is so, 

887. Q. Do yon nso poudrclte on the Nira Canal P-— Yes, 
the poopio arc now collecting night-soil in tho villages. 

838. Q. And fish manure?— Yes, they ore using fish 
manure also. 

339. Q. But they do use night-soil in tbo Nira Cbnal 
villages? — Yes, they do use it to somo extent ; they get it 
from the rubbish heaps. They don’t eolleet it systematically 
except in Baramati. 

3d0. Q. Mr. Mollison informs ns that in Khed they are 
taking great pains tn collect it ?— I don’t know nbont Khcd, 

I know they nm poudrefte, fish and oil-cake largely on the 
Nira and Mntha Canals. They get (he cake from Qnjcrnt 
and the Sabarmati. 

841. Q. Is saffiower cake not used ? — I cannot say. 

842. Q, Is it yonr experioneo that tho people ffoar on* 
hnneement of rev.'nuo if they sink wells P-yThough I can- 
not give any definite instances, that is the general 
opinion. 

343. Q. Have you noticed that it has any ciloct in deter- 
ring the people from applying for ialavi P — I shonld not 
like to say ; I have no personal experience one way or tho 
other. 

341. Q, Yonsaythiit If Govern ment construct wells In 
private holdings the wells will be more expensive by reason 
of tho cultivators’ lahonr not being utilized P— The work 
will ho more substantial and last longer bnt will cost more. 

343. Q. If tbo cultivator can make it for Bs. 600, how 
mnch will Goviwnmcnt spend ? — ^Tliero vrill bo a want of 
pcTSonalintcrcst in Govornmpnt servants, and I think the 
osqionscs will ho about 60 per cent. more. 

316. Q. To come to tins " fixed" area of yonrs, I under- 
stand tiiat it is fixed not only in the matter of ortont, bnt 
also in the matter of locality. You oro partlcidarly anxious 
tiiat certain plots should ho. fixed P— Yes, my object is to 
aavo loss of water. Under old works, you notice, the thah 
or irrigable areas aro fixed in this way, 

347. Q. Yon would liko to see lo^ storago tanks in the 
gusts; do yon mean that they must he located in tho ghSltf 
— Not necessarily ; snitahlo sites on the rivers would do well 
onougli. But tho fnrthcraway yon make them from the 
ghSts’, tho higher wonld tho dams have to ho and masonry 
dams are expensive. Very high earth dams are a source of 
danger in tho monsoons. 

348. Q. Wonld tho ghdl tanks lend themselves to 
famine lahonr P— Not olton, bnt people could bo employed 
on the canals. 

349. Q. Wonld yon kindly tell me wh^her yon think 
that tho crops in tho famine year on the Niro Canal were 
equal to or snperior to tho crops grown in other p.sris in a 
year of good rainfall F— Yes, the yield was equal to that of 
B year of good rainfall ; it was more valnablo and fetched 
higher prices. 

350. Q. Yon would never get a 16-anna crop from fho 
land P — We would often get a 12 to 16-anna crop, bnt never 
less tliah 8 annas. 
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351. Q; Would you like to bco tlio wliolo nren glvon up 
to poronn'al crops in ordinnry yonrj P— No, I \ronId not 
like tho vliolo nrsa givon up to parcnninl crops. I would 
like tlio dry crop to go on by rotstlon to n certain extant, 
as they koop tlio distnbntarics in order to rondor tlio water- 
ing oilntgo nroasoasy in times of famino nt abort' notice. 
It is not ditSonlt to restrict tlio peninnial areas in famino 
years. 

362. Q. Supposing tlio restrictions wero removed, srould 
it bo possible to supply water for the Hxy crops in fnmino 
years P— Yo», but there would be groat difiienlty after tlio 
beginning of the m&i season. 'iVo might linron largo area 
to water and an insniTioient water-supply. 

_ 853. Q. If you ryanaged tlio works on productiro prin- 
eij:ilc.s, would it bo diflicuTt to makotliom protective in n ye.ir 
or famine P— Vos, if managed solely on prodnetive principles 
in ordinary years. '' 

3o‘l. Q. If you work on productive prinoiples, llirro is gron^ 
danger of tlio works losing tlioir protcctivo clinraoicrfsli® 


in n year of famine P—Tliat is so if by protection is meant ilfn Jlf. Pis* 
the saving of dry crops, vetvaraifa. 

SSo. Q. If n crop is grown in black cotton soil this year, ' 

it must bs manured to give a good crop tho following year ; 
nnlcss manured an inferior crop will result. That is an es- 
tablished fact ; is not that so P — Yes. 

866. Q, Do you beliovo that irrigation is of value in deep 
black cotton soil without n mtiram sub-soil P*— With light 
waterings and sufSciont manure, deep blnok cotton soil may 
be utilized for irrigation to some extent, chioily for the 
richer dosses of crops. 

357. Q. It is n soil not requiring a great deal of water P — 

Yes. Tli»y raise garden crops on such soil from wells. 

338. Q. On deep black cotton soils P— Yes, they nroirri- 
rated by wells to a certain extent in this and other Deccan 
districte. They are not good for growing, by irrigation, 
crops nsually grovni on rainfall. 


Tho Reverend Mr- H. Qatss, Bholnpnr. 
(Sholaptir, dtJi January 1902). 


Send. Mr. 
2r. Oates. 


1. Q. (X'Ac President.)— Hwo you been long resident nt 
Sliolapnr? — Ahoul 23 years. 

2. Q. You know the district well and liave seen it 
through its iiiiioi: of famine and preaperity. Yon nro resi- 
dent in Sholajmr itself ? — Yc'*- 

- 3. Q. After the experloece of tbc<c last rad ye-sni, what do 
you consider would be the bc-t nnd most rensonablo measure 
lor Governinciit to take, in order to make the physical nnd 
moral distress less on the rccinrcnee of n famine .”—1 have 
thonght of this qneslton eoniidcriibly nnd of ways of get- 
ting water ; llicro seem to me to bo only two Ways of get- 
ting it : first, by raising it from the giouiid ; and, serendly, 
by taking eiirfoco water. 1 think that on inmrovcinent 
!s pessiblc in both these ways. I am not coniidanl Dint 
much can bo dons in the way of ortninn wells ; tho strata 
of rocks are too level for snceers ; tliero miitit be n varia- 
tion in the under-lying impervious strata } thoio nro some 
vniintiens in places where water c.sn be more easily obtained 
than in othcri', and I think it vruiild bo well to find out 
where these places nts so n« to help tbe nroplo to get water. 
I have not had nmeh experionre in welt boring, nllliotigh 
an ozporiinrnt was tried in Sbolapur, but it seems to mo 
that if well Imring mnehinery were introduced by Oorerii* 
moot, trint borings might bo made in eertitin places, ro 
Dull tho people could find out where thoy wonid bo likely to 
find wstcr : if, for iiisloneo, such machinoTy were put in the 
hands of (he Collcoter, it could bo rent to difForent sections 
uf the Collreiomto nnd trial borings made, and I think it 
wonid pay. As for surface water, every j-c.vr oceans of it 
goes away into the Sliia nnd Ukiina riven. India has the 
iiirgcst lainfiiU of any country in the world and suffcis most 
from famino ; whv cannot wo catch the water in some way ? 
In fonthem India they store water in tanks ; tliero the 
surface of tho ground is more level Diaii it is here i it in 
easier to Inko water ont of rivers beenupo tbe river beJn nro 
slinllow ; here it can ho inannged if dams nro put ncross the 
Sinn and Bhinia river beds^ and (he water turned off and 
stored In largo tanks. 1 ihink the water could bo used for 
irrigation, or, if not. it would lahc Uio general wnter.lovcl 
of Dio soil, Another reheino 1 bnvo dreamed of for years 
is to pul largo dams aero^a the Snhyndri or western mnge 
of mnimtains, pnt largo dnins in the valleys ; there is n 
rsinfall of 100 to 400 inches, nnil it is of no use to any 
body ; llie land is higher than most of Iho Deceaii, and 
slopes to the cskI. IVliy cannot large tanks he iiinde tliero P 
I nni not nn linginecr, but it seems to mo something of 
tliiib kind might answer. In M iilmblcsliwor we Imvc had 
'dOO inches of rain, and 1 have seen places whero n dam 
could bo put and whero an imiuotiflo amount of water could 
be stored. Thoro may bo diiTioultieB Dial 1 don't see. One 
J£ngincer told me that tliis wotcr would not bo very iisefnl 
near the dams, becaiL-io Ihoro is n pretty good rainfall every 
year, but 1 don't think that is a sudiclcnt objection. 

4. Q. Do I'ou think that in a year of normal rninfall in 
this (lUirtcl tho myal would avail himself of eannl water 
or Witter from tliO laukHp— 1 think ho wimld. 

6. Q. Would ho lake it for his staplo dry rropi F— Ho 
would take it for the crops ho thought would pay best'— 
fuari or some uthor, 

C. Q, There is no queslloii, do you think, tliat tho water 
Would bo diejiosed of P—1 think not, . 

9. <2- lilaowlicro, whero there is lioavy black cotton soil, 
wo have been assured that the rnyut wilt euly under groat 


extremity lake water : tho works yon have suggested would 
fall on tho tnx-payrr, nnd it is higiily iinporiniit that soiiio 
wator-iato be paid, not only onco in a dozen years but every 
year?— From all I know of tho people, 1 think they would 
ho glad to take the water. 

8. Q. [Sfr. ibbe/son.)— They don't tnko water from 
existing tanks in ordinary years at present ; that is ons of 
(ho great dijlicultjos boro ; why is that P — Govcminont can 
answer that question b etter than I can. 

0. Q. (TAo President.) — Mr. Beale, would yon say Dial 
tho evideneo is eoncltiiivc (hat tank water is not availed 
of? 

lil/r. Peale.)—l think so. 

KX Q. (Mr, 2Aiclsoit,)—Do yon still think that water 
bronght at thia onormons cost would, In ordinary yoint, be 
used wlion tho water that is thcro is not used?— The people 
seem anxious to tnko the water. 

11. Q. Do they over give reasons for not using tliu wator 
that has been provided already at considcmblo cost P— I 
don't remember hearing any reasons. 

13. Q. Yon didn't know the fact porbapi P— No. 

18. Q. (TAe President.)—! suppose Die fact is that in 
a noriiml year dry crops require very little woro wotcr than 
the iicuvpns givoP — Vos, but thcro nro lands above tho black 
suU wbloh miglit reqairo water. 

14. Q. IViko the Ekruk tank ; do you think it eoinm.mds 
miy lands of that description P— Yes, blaok soil is sometimes 
found on high levels and sometimes on luw levels, nnd be- 
tweon them you will Gnd red soil or tniiram soil, which ro- 
qnires more water than black soil ; you ean raise anything 
on that, if you have plenty of water. 

16- Q. From your inlimato knowledge of tho people, do 
yon Hnd that they nppreriato tho system of tataoi and aro 
glad to avail IhrmsolTOs of it P — 1 ihink so, 

16. Q. Do you hear complaints of the tormnlily to bo 
gone through nnd of inoiipy sticking in the lingers of those 
U pa-ces tbrongh P — ^3''cs. 1 henr frequent oompl.aiiils ; Dio 
Fnlcl nnd uDict underlings require their fee. 

17. Q. Do the penplo go moro readily to Government 
than to the sowcorP— I think they do. 

18. Q. Yon have suggested that tho Collector might have 
boiiiig inaehiiicry for testing for sites for wells ; have you 
any other suggestions to make which wouid^ nccclernto tbe 
increase in the number of wells?— 1 don't think 1 have. 

19. Q. Do yon think tlio nnionnl of interest— iUs 5 per 
cent, in this rresidenoy — deters them P—1 don't think Dial 
is loo liigb. I tliink gciicmily pcoplo would ruthfr go to 
Government nnd deal with Government than with tlio sok> 
ears, because the soiecoi'e would try to get tho fields into 
their own Imnds ; they van trust tho Govemment better than 
(heir own men. 

20. Q. Wchnvs had coin^lnlnts mado of tho rigidity of 
(bo Government payments ; it is said thoy hnro to be inado 
wlinlevcr Dio sra-ion is like, nnd that the soieear is mote or 
less plinhlo ; what is your opinion P — I hnvo found that 
tbeso pcoplo nhvnys linvo somothing to coinpliiin of any 
way. 

21. Q. You don’t think they have reasonable grounds for 
complaint ns regards that P-“I hnvo nol tliiil impression. 


r 
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Mil. J. Motiiso-v, M. U.A.C., ln^pcclcr Gonrial of Afirirullurc in India. 


(I}iJaj>tt)',7lh Januarji 1003.) 


Kotrhy KUnnucm j'Os^ihilttici in the Dceean of cxten- 
shn of jiroUclive irrigation icorl't. 

The Dcccnn and faris o£ the Soutlipm Mahiatta Counti^ 
aro in greater need of jirotcotion by irrigation against 
dronglit than other parts of the Presidency. In^ my note 
already submitted to the Commission J haro disctts«cd at 
some fengtli tho vaino of wells in llino least protected 
port«. I am aware that the well-irrigated area in the 
Deccan districts in 1000-01 was less than, that of 
1609-1000 by nearly OOjOOO acres. This is nttribntiible to 
lailnro nf water-supply ; the result of scant rainfall in tho 
more open plains during four or five consccutiro years. 
Good rainfall during one or two years will again raise tho 
wator-lcTcl and the wcll-irriplcd area will again exp.md. 
If proper cnconiagemcnt is gircni there will bo further 
expansion. 

2. At Snrnt I suggested to tho Commission one means 
of cnconingoment. I proposed tliat Gcvcrninent should 
offer a premium of Us. 25 per acre of good crop produced 
ill tho firat year between tlic ISth of October and llio 1st of 
May bv regular irrigation with sweet water from a 

built w’ell. The total amount per well should bo limited to 
JRs. 100 where tho depth is less than 30 feet and to 
Its 200 where deep and very costly wells are requited. 
Kotinng should ho given for shallow wells with depth to 
water less than 18 feet. 

3, I would post n notice signed by tho Collector in evoiy 
village in tho unprotected parts of Unjorat, the Deccan, and 
the Southom MatimtLa Country, stating that tho objeet of 
oilcring tho premium is Xo encouwge the conslruolion of 
wells in all favourablo position^, so that there would be a 
moans at band for producing food for the people and tlieir 
cattle ill portions of all villogcs in famine year., or in ycais 
of scant rainfall ; nnd also of nroviding in these seasons 
rcmuni'rntivo work for some at least of the people. In tho 
same iiotico, in order to allay snspioion of ulterior motives, 
an absolute pledge should be given that Government will 
not lit any lime miee tho assessment on well-irrigated lauds 
in any greater degree than on similarly assessed dry crop 
lands "iho prcmiiiin which I lecommcnd should p.u8 
directly from tho bands of the Collector, or one o! bis 
Assislants to the hands of tho owner of tho well. 

d. In the unprotected parts of tho Deccan I do not 
expeot to sec any very material increase of protcoUon by 
new csnal or large tank projeots worked by the State. The 
supplies of water for existing c.annlB can no doubt be in- 
creased by additional expenditure for storage. Tho Deccan 
generally lends itself unfavourably to .any large system of 
canal irtigation, and such irrigation is not at present to any 
great extent protective for various reasons. The chief 
reasons ore— 

(i) that the surface of tho Deccan is rolling nnd 
irrcgnlat and the soils wliioh are especialty 
suitable for irrigation except in open plains 
far from catchment areas occur to n large 
extont in patches; 

lit) that in oidor to command these patches the course 
of n canal m-or its head-work must ho exceed- 
ingly tortuous. Tno canal must to a c •nsidcr* 
able extent bo consti acted tbrengh upland, light 
soil, mm am and hard tiap. The prime cost 
must, therefore, be large anil the waste in leakage 
from the canal itself will be Very gi'cat; 

liti) that tho distributing water channels have 1^10:1 to 
bo inado long distances through light soil which 
is unsnitablo for regular irrigation. As muoh 
water may leak from the distributing cliannels 
as Tcaclicb a field if it is a biiiiill isolated area of 
a few iicrcs only ; 

(iv) that in years of drought existing c.inuls foil to 
supply, wlicn most urgently needed, sufReient 


wotcr for the area of crops ordinarily com- 
niandcd by tlicm ; 

(r) that they arc worked more for rcvemic tkin as 
protective works. Intensive perennial irriga- 
tion paying high mlcs on comramtivcly small 
area is cnconragcd. Water-logging to a serious 
extent has thereby been produced. It will get 
worse unless drainage is arr.angcd for or a radi- 
cal change made in the system of irrigation. 

.5. The intensive system of irrigation nbovo referred to 
has produced extraordinarv v.»lnablc crops of sugarcane in 
the Poena district. A class of speculator landlords rather 
Dian lion4 fide cultivalois has been thereby enriched. Land 
of good class commanded by the canal has hceomc exceed- 
ingly valnnble. I tako it that it wu not tho inf onlion of 
Government that a canal designed as n prodnetivo work 
sbonld bo tho moans of enriching landowners who are not 
themselves cultiy.\tors nnd who, when the pinch of famino 
comes, iicccpt little or no responsibility in providing food 
or work for starving people. This landlord class of people 
has hcoD largely benefited by the Eharnkwnsla Canal and 
possibly also by tho Nira ^ anal. 

C. In encouraging the intensive syotom of canal irriga. 
lion above roferred to, tho iiription officer pledges him- 
self morally, if not actually, to give canal water throughout 
the year for tho more valuable perennial crops which pay 
high rate*. In a year of drought this pledge makes it 
impossible for him to rive, to any considcmblo extent^, water 
sutHciontto save withering hsharif crops. lie must save 
sufficient water for irrigation in the hot weather of the 
following year. Ho wifi freely adroit that it docs not pay 
to give, at the ordinary rates, canal water to save a wither- 
ing kharif crop. An cnormons amount of water i.s cer- 
tainly absorlcd in the firnt watering by black soil which 
has dried nnd cracked. The owner of a kharif crop in a 
year of drought wants water, however, beforo the soil gets 
to this stage of dryness. Ho is prevented from getting 
water at the right time because a permit is nccoisnry. He 
docs not apply for a permit until bo sees signs of his crop 
witlicring. He does not usually get it until his crop is past 
s.aving. During tho last five years canal water lias been used 
rcpcatcdl3 to help or save withering kharif ®™pe on the 
Government Farm at Grkee. In tho 1899 famino year 
three wnterings were fimnd necessary. The first watering 
was got in time. Formal sanction was afterwards obtained. 
An ordinary cultivator conld not so easily bavo arranged 
with the Irrigation Departmont in sufficient time to save 
his crop. Tho actual outturn of grain nnd fodder at tho 
Eirhce Farm from tho irrigated erop referred to compared 
favourably with that of ordinary years nnd owing to hi^h 
mnrkct-iatcs was worth about double ns ranch as usual. “ ' 

7. A cultivator knows pcrfeclly well bow valuablo 
canal water wonid be in a year of drought in saving a crop 
which would otherwise wither ; but if he is to take advantage, 
there must be no ubstnclcs put in the way of his getting 
the water in time. 1 should therefore make him freo to 
take the water during the Marif season without a day’s 
delay when he wants it if it is running in the canal. I 
should safeguard the Irrigaliim Department or regards 
Wtitcr-rotes by compelling the cultivator under penalty to 
give information ragnrding bia^ requiremonts on the date 
he begiiiB to iirigato. Ho will not take water unless he 
uigcntlj' needs it. Tho oxpeiiso of leading water over 
iiiievcn laud with no system of beds is ounsidcrable and the 
water-rate fmo to he paid. 

8. I confidently believe that the Kharakw'asln and Him 
Canab, whioh aro the mo«t iinpartnnt irrigation works in 
tho Drecan, would bo much moro proteotive than they aro 
and would irrigate much larger areas than they do (a) if less 
water was saved for irrigation of perennial crops between 
tho let April and tho btc.'ik of the next monsoon ; (5) if 
moro water was used during drought for kharif cro^ (c) 
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if free Bcopo is given for the irrigation of food grain and 
other crops bclircon tJio micldlo of Uotobor* nnd tho 1st of 
April. I heliove tiint liiglior mtos than tlioso now charged 
for kharif and rahi irrigation wonld bo qnito jnstiCcd. 
Bnt in any case, 'until oxperionoo and results nro obtaincdi 
the question of roTcnuo should bo mndo subordinnto to 
that of Bccnrity ogainst famine. 

9. I am ontiroly against irrWtion olliccrs pledging thorn* 
solves either niornlly or notua% to give cannl water for 
poronnial crops between tlio Ist of April and Die beginning 
of tho rains in nny year. I wonld rothor bo inolined to 
issue n year’s notice to the present sugarcane growers and 
others to tho cfTcot that tho Irrigation Department cannot 
gnatnntco in nny year a supply of cannl water for peren- 
nial crops hotwcon tho Ist of April and tho hrosk of n 
fnvonrnblo monsoon. 

10. 'VTitliin recent ^ yonrs man^ of 'the sngnreanc crops 
grown under canal irrigation in the Poona district'’ havu 
iNscn exceedingly valnahfo nnd the snperior holders or 
occnpsnts of tho land thus irrig.itcd c.'in voiy well nITord 
to construct wolls to irrigate their crap in (ho hot wcalhor. 
The cliaiicoE of gotting wntor nt rensonnblo depth nro pretty 
certain nnd the wolle if oonslructcd wilt he n grout safe- 
'raaid during season of scant rainfall and wilt in all seasons 
, be n mnlnnl help to the canals. 

11. Mr. Visveararayn has explained to me tho blool: 
srstoDi of irrigation which he has proposed for 0.10010 in his 
charge. The system wonld, in my opinion, net excellently If 
he can get village cnmirinnitles to rliooso tlioir arosis, if each 
village commnnity regtilatcs tbc dirtribntion of tlic ^icr 
oqunlly to tho village block, and if iicrenninl irrigation is 
restricted. 

13. I do not think small tanks in the open jiiiiins of (ho 
Dcccnn will bo of much use. Tlioy will not till except in 
years of exceptional niinfnll, and even it full in tbo romst 
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they will not held water long during the fair season, y, 
Mr. Visvesrnmya proposes to' hnro storage tanlccnlong the 
boumo of a canal to .bo flilod as required from tho cannl. 
The proposal is, I think, sonnd and onuld ho mndo to fit in 
with his proposed block system of irrigation.^ Leakage frOm 
such tanks wonld help well irrigation. But it is veiy diili* 
'onlt to see bow water-rates are to bo arranged for tbis 
mntnal support system unices a village community agree 
to pay n lamp sum for a term of years for the irrigation 
.advantages received, Tho eommunity could nliportion 
among thcmsolrcs the amount whioli caoli ooenpant should 
pay. nicoiclically thoro aro great possibilities, hut I do 
not ^nito see how it is nil to work out smoothly in nctnal 
pmctico. 

13. Tiierc is great scope for cxtcnolon of irrigation by 
pfit from bandharat Ihroiighont tho Deccan. Extension of 
well and pAt irrigation should ho cneouinged togctlior. A 
complete survey regarding possibilities is required. Only 
practical oxjiorionDcd ofllecrs who can consult the people ns 
to their icquiromcnts should bo put in charge of sucfi survoy. 

*J lio sorveyor will drlcrmino where put irrigation is proc* 
lieablo witliont infringing on down-stream rights. Having 
detenniood tliis point, village communities should bo cn- 
cmimgcd to nndortnko tlio work IhcmBclvcs. No cliatgo for 
the water should bo made for a term of fivo to ton years. 
Afterwards n very moderate lump aum for onoli bandbara 
sitonid bo cliargcd. Tho people can make their own 
arrangement regarding apportioninont. Government shonld 
also give an nbsolnto pledge that the assessment of p&t 
irrigated lands will nt no time bo raised higher than simi- 
larly assessed dry crop land. 

14. I believe that if tho people are encouraged to con- 
struct wells nnd banilhanu throughout tho Dcccnn in the 
manner I have skotohed, a very' full measure of protection 
against famine will bo reached in 0 very few years. 


1. Q. (TAe Prfttden(.)—\Vo have received your paper 
nbd I have rend it with n great deal of interest. I gather 
from it that you think tho best means of motcoting tlio 
country ngainat famine is by wells and bAnd/iaras f — Pre- 
cisely. 

2. Q. Although it is n recognised fact that in limes of 
prolonged dronglil the svator in wells poor jlorrn conaidor- 
nbly P— 'K certainly goes down, bnt 1 imagine that cannl 
irrig-Mion wonld go down to the same extent or even more. 
During tho past G or 0 years, n worse condition of airnira 
has born experienced than usuol. There hnro bccnaEnccen- 
'siou of famines since 1896-97, nnd nolwiilmtanding Hint 
fact tho wolls have done compnratiroly well. 

3. Q. Yon bcliovo irrigation from rniinis lias gone duwn 

equally P — Yes. , 

4. Q. Toko the Nira Canal ; has that gone down P— No ; 
but the cireumstnneor there are oxceptionni. 

6. Q. "Wlint makes you any bo P— T he conditions on llio 
Nira nro most fnvonrabic. ll in led away from n c,itcb- 
mrnl valley in the Ghats straight to laud ino^t fnvourablo 
for irrigntioni 

C. Q. Ifl It the only valley of tho sort nvnilnble P—You 
could get land ns favourable tor irrigntiou in the iqien 
phiiiH of Aliinndnngnr, Sholnpur nnd the Simliicrn hramthn 
C'ountrv where similar conditions might dcvolopj but not, 
in my judgment, so near the ratchment men. 

7. Q> You would h.iro your canal leaking so Hint when 
YOU reached n good spot your water would bo all gone P — 
*rinit ie nn engineering question. I would liko to s<a a 
thorough surrey made. 

8. Q. {Mr. Jihcfroit.)— Tlio los-i of wntor that you 
refer to would he the same in all years ; why elionid canal 
irrigation dcorcaso in famine years P — Tho head-works 
would not fill in 11 famine year. The depth to water in a 
well is not mnoh grantor in a first fainino year tlinii in an 
ordinary year, nnd it is not mnoh worse than nn ordinnry 
year in n second famiuu year ; Uio snpply of ivater in a well 
ih r.afer than a supply ot water in a cannl. 

9. Q. (IVio Pivsirfoiif.)— -Is not tlio snpply of wntor 
equally good in tho Ghats P —In tho Glifitscnteliincnts you 
gel rain probably in a famino year, 1ml oven wltli this 
talegurrd canals arc not so protootlvo ns wvDh. On tho 
Muthn Canal in the khar\f season n good deal of water 
.rnns to wnslo in oidinary seasons. If good rain comes in 
October, tho people ficely apply for wntor for sngarcano; 
if the Into nuns me doficirni, such npplicatinnn nro not freely 
made. 


19. Q. TIint is, they anticipate that there will he a decrease 
in tho canal supply. .May it not bo tbnt there wilt boa 
greater demand for other crops P— They know it by experi- 
enne. Cnno is planted between Deoember nnd tho February 
following, nnd when tho cnllivalor knows positively that tlio 
canal imtor-supply is suflleicnt, ho Is keen toapply for water 
for cane. If I hero is dofieiont supply no cnno is grown. 

11. (^. {TAo PresWeaf.)— May not tho bod supply for 
cane nriso Irom tho greater demand for other crops rnthor 
than from a les.i actual nupply of wntor. FcrbiiP'i Mr. Ucalc 
can toll us. 

_ Mr, Jiealo,—1 Im ICIiamkwndn always fails ; bnt irrlga* 
tiun in the hot iviMlhor depends on the balance in the tank 
nnd that depends on tho Into rains ; if these nro good less 
water is vsed-for rabi, nnd theru is more to spiire m the hot 
weather. 

12. Q. (TAe President.) —In paragraphs 3 nnd 3 you 
suggest a plan for cnronraging well inigition by giving 
prcmiii'DS on good cropc, 'tVould it not answer tho purposo 
equally well to give money for wolU P—If no interest is 
charged mnoh cnconmgomont would result. 

13. Q. In paragraph 4 yon sny— “ Tho Deccan generally 
londa itself niifnvnurahly^to nny largo system of canal 
Irrigation, nnd t-uch irrigation is not nt present to nny great 
extent proterlivo for various reasons." TJicn you go on to 
give five reasons for it. Ail Ibcso ohjeotions nro financial. 
It wonld cost more to gel tlio water on (o the landF — It is 
a quwtion of cost por nnit of supply. Thoro ore no phy- 
sical im|>(»s!bilitic3. 

14. Q. Yon moan that thoro nro no physical impossibili- 
ties, bill that it is merely n question of whotKcr it will 
pay P— It is only a matter or money, 

ID. Q. (Mr. Ili'/liam .) — Yon think tho money could ho 
siionl bolt-r in nnolhor way P— Yes ; 1 think, if tho inonoy 
wero spont on wcIIh, it would go further, Cannl seost 
Its. 200 an aero irrigated. Wo could do a good doal with 
that capilnl in extending well iirigntion and do more good. 

1C. Q. {TAe President.)— Then you mean to say that 
tho canala nro worked muro for rovenuc than ns public 
works. That ii nn ndininistrativo lunttor, Govornment 
might arrange their working ns it plonscs. I mean it is 
in tho power of Gorcrnniont to sny that the canal must bo 
worked in Uiie way or that P— Yea, but definito orders ono 
way or the other should bo insued tu tho Cannl oflioers. 

17. Q. You say "n cultivator knows perfeoHy well how 
valiinblo ^•nIlal wntor would be in_ a year of drought in 
saving a crop whloli might othcewiao witiier. I sliould. 


Mr. 

Mollisou. 



110 


/ f 

INDIAN IRRIGATION COMMISSION: 


tliercforc, malte it free to him to wator during the hhar\f 
J.JHoUUon. season ■withont a moment’s delay.” Woaid bo not under* 
__ stand that water could be taken when necessary F I thought 
that Mr. Yisresvaraya told ns the application in the 
monsoon was done away with P— Wptcr is not given with* 
ont application. Proposals have been made to gire definite 
bUpplies of water for partieular blocks of land in pMicnlar 
villages. Mr. Yisresvaraya has propossd, I belioro. somo 
snob system. 

Mr, Ibbclsoa . — Yes, bat I boliwothe relaxation is limited. 

TAe Fresident . — That again, of conrsc, is not a matter, 
inherent in tho canal, it is a question of administration. 

18. Q. I do not quite nnderatnnd Mr. Yisvesvaraya'a 
“block” system ; can you tell ns something about itP — 
He proposes to guamntcc water to 200 or 800 acres per 
village and rcstriLt the irrigation of f crennial crops,in those 
areas, so that a good deal ot water will bo available for rabi 
crops. 

10. Q. Then does ho propose that tho village shonld 
oonfiuo itself to iirigato this amP— Ho oilenlatcs how 
much water he can dispense and distributes tho water among 
certain viUBgcs ; ho leaves tho cultivators free to divide tho 
water among themselrcs. Ho thinks in that way the 
cnltivaton will make better nso of tho water. 

20. Q, Blit ho takes it npon himself to say ho<v far the 
water shonld go. He docs not leave it to the enltivaterP — 
He believes that this Q'stem will cconomite tho water. 

21. Q. Yes, but supporing a cultivator nndcr this system 
had water for 10 aercs guaranteed to him, would he let him 
distribote it over IG acres if bo wished to do so P— He gives 
the villago a cortiin quantity of water and lc.-ivea it to the 
cnltivatore to distribute tho water among tliciuselvcs. lie 
has no objection to their using tlio water on an increased 
area. 

22. Q. You say *' 1 do not tliink tluit small tanks in the 
open plains of the Deccan will bo of mneh use. Tlic^ will 
not tiU in tho rains except in years u£ exceptionnl rainfall, 
and even if full in the rams, tiicy will not hold water long in 
the fair Benson.' ' Is that so in Gnjorat also F—TIiat docs 
not apply to Gn jerat but to the Deccan, where there is 
oxocssive leakage tlirough mitmm and trap. 

23. Q. (ATr. Jbbcli 0 n.)—Tbo rauifoU in the Deccan » 
small and nneertainP — Ves ; scantier and more uncertain 
than io Gujerat. 

24. Q. (Tie Fraident )-Thcn yon go on to the question 
of bandharae irrigation. You prcsonio in that case that 
there is water in tho rivers ? — I know that there is watcur in 
the atreams which could be utilized. 

25. Q. lias tbo Govornment opposed tbo use of water 
from tho bandharat P — The Uovernmint fans opposed it in 
a sense, because if tho culUvator takes the water be bo!; got 
to pay for it ; 1 would do away with Iho wlioio system of 
charging for tho use of water from nalat and sul-soil water 
everywhere. 

26. Q. It comes to this. Yon think that it hclongs to 
tbo riverain population and not to the population at large P— 
You giro it freo for men ond caltio to drink and yon 
refuse it to the thirsty land. I would only obargo where 
Government incurs the cost of the bandharae. 

27. Q. (JUr. ijhcfsen.)— In tbo Deccan only or every- 
when P — ^Bvoiy where. 

28. Q. (2’3« PrcsiVcnf.)— You say “1 believe that it the 
people are encouraged to construct wells and bandharat 
thranghout the Ucoean, in the manner I liavo sketched, a 
very full mca-uro of ptolection ngaiutt famine will bo 
rcaobed in a very few years." If that wero carried out to 
tho fullest extent, could jyou giro any idea as to the amount 
of cultivated crops wo might be expert to see under irrigation 
in a bad ycarP— The present area under bandiaratis trivial ; 
the wcD-irrigatcd area is about 700,0(X) acres. It might in 
time be doubled. 

26. Q. Bntthc cultivable area of tlio Deccan is 20,000,OCO 
acres P— Ninety per cent, of tho cultivable area is unsuitable 
for irrigation. There are many uplands wbero the soil is too 
tliin and rocky. 

30. Q. (Air. Ibbetton.) —Too rolling? -Yes. I won’t 
, commit mysolf to 90 por cont. If yon havo millions of 

acres under wells, this would bo tho pick of tho land of tho 
Docean and tho dilfcrcncc of onttum will bo considerable. 
Wo would bo concentrating our ofTorts on tho best part of 
the country — ^tho pick of tho land— which will produce 4 to 
6 times as much as poor soil oven withont water ; add water 
and you would still further increase this. 


31. Q. Would you not store water? — Yes; canals from 
stoTod water would help well irrigation by kceiiing np tho 
water level. In tho case of n bandkara with a little storag e 
a man would probably protect himself farther by.bmlding 
a well. 

32. Q. Would yon store tho water that falls in tho hills 
every year or woul^on let it flow away ?— That is an engi- 
neering question. The Engineers can drcidewhrther storage 
is roquired. I liavo not tho experionco to olTcr an opinion. 

33. Q. (ATi*. Hiffiam.)—! understand that yon deprecate 
canal iirigation in tho Deccan P— Yes ; I prefer well to canal 
irrigation ond preferably would like to see well irrigation 
cxt»ndcd. 

Q. Although yon havo an enormous rainfall in tho 
Ghato, no eHorts nave been made to utilize it for irrigation 
in tho Decoan ?— Yon would do quite as much good by 
sponding tho money that it would cost to bring tbo water 
down in making wells. 

85. Q. Have yon worked it out in any way P— Yes ; I 
think well irrigation is cheaper. A caniu costs Bs. 200 
an aero, and that amonnt would go n long way in ex- 
tending irrigation by wells. 

36. Q. How many aercs would you irrigate for tho Bs. 200 
applied to tho construction of n well P — A Deccan well 
working 2 mots would irrigate 0 or 7 acres and would 
cost from Rs. 300 to Bs. 400. 

37. Q. (Tie Pmidenf.)— In Shoinpur wo wero told 
that wells cost a good deal more than that. 

38. Q. Yon refer to n Jeaeieia wellP— 

A kaeheia well in tlio Deccan is built so well tiiat the snm 
necessary to complete it is not n great deal. 

89. Q (Jlfr. JI/fiir-Afflciensie,)— Would you say that 
Buoh B well would last for nn indefinite period t-^Kdcheia 
wells io Gnjeral falj in with rain ; hut in the Deccan, where 
the base is rock, it only requires masonry hnilt up on ono 
aide for tho mot, nnd n well bo eonstnieted may last indoifi- 
nitcly. 

40. Q. What is tho area in tho whole of the Deccan which 
could he protcclcd by wells P— At present tho maximum 
area is 7f0,000, bnl I should be extremely glad to see 
tbo present area doubled. 140,000 acres is tbo limit of 
possibility in iny opinion. 

41, Q. (Mr, JbbetfOti,)—Tho present area is only about 
3 per cent, of tho Dcecan P— I should say not more thnn 3 
or per cent. 

42. Q. (Afr.JZiyfiam.)— If you double that it givcsonly 
6 perosnt. ; that won’t keep famine oJTP— Tlio land thus 
irrigated from wells would ho the best laud and would give 
an outturn, of great value in n famine year, and very valu- 
able crops in ordinary years. 

43, Q. What nbont the other lands ?—Tiio outturn from 
the uplands on nn average is extremely poor. 

4L Q. In order to get more thnn 5 per cent, something 
more will have to be done. Wells wifi not afford full pro- 
tection ; what else do you propose P— I have no objection to 
canals so long as yon do not mind tbc cost nnd regnlnto the 
distribution so as not to damage the land. A lot of land 
irrigated by tho canals in Poona is going ont of cultivation, 
because it gett excessive inigation. Give a man a well and 
you will find that his land will not go out of cultivation. 

45. Q. Why do yon limit the possihilitiss of wells to 
1,100,003 acres ?— Iho area of Icw-lying lands with 2 to 4 
feet uf black soil nnd nura/a below limits tbo increase. I 
don't think favonroblo positions for wells other than these 
can bo found. Yon can pnt too many wells tegetber in a 
omall area, one well drawing on tbo supply of another. 
They must be distributed. 

40. Q. (The PretidcHt.)—~'Eo'v.’ for npart should they 
bo P Would you say 10 acres to a well P— I think that two 
wells in tbc most fnvourablo positions might ho pnt in 10 
acres, but it depends on tho slupo nnd tbc catchment. In 
Junnar nnd Kited (Poona dfslriet) two wells in 10 acres 
would he perfectly safe. 

47. Q. (Mr, Siyittm,)—Yexi are afraid that wherever 

canal iirigation is introduced tho result will be Iho growth 
of pcionnial crops by wealthy capitalists and not murii pro- 
tection to the population generally p— That depends on the 
orders vf Goveinincnt. If left to tho Iirigation Depart- 
ment as at present, I don't think there is any' likelihood of 
a charge jn y>o system. They attempt to work the canal 
more xoro^°° protection. 

48. Q, Tho Nin Canal is not worked for reveniio ; the 
pereontago of cane cultivation is only 8 per oont. P— It will 
extend as the men get lioher. 
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49, Q. It h l<opt down nrtlfioiaUy by consorving tbo 
.water for ra&t eropsP — It is loft to the option of the oon* 
trolling officer. 

60. Q. Barely nn ooro of onno irrigation has great pro* 
teotiTO Tolne, whether in the linnds of capitalist or cnlti* 
Tatar, than an acre nf dry crop. Sii|ipasing yon Imd lots of 
manure, oniild yon increase tlio area? — showed yon nt 
Jilanjhri the extreme limit to which cane cultirntinn can 
be got 'with enitablo soil, mannre, and wnlor. It is pns* 
sible to got angarmno crops under favonrahlo conditions 
worth Rb. 1,000 per acre whioh would give 12,000 or 
18,000 lbs. of gur. 

61. Q, IIow much of that is the vnlno of manure P — 
Its. SOO an acre. 

62. Q. The pnrchnso of that manure mnsl maintain n 
good mnny people P— Yes. 

63. Q. So that allogotlicr an acre of cane will mainbiin 
4 or 6 more people than on acre otjtiari ? — Yes 5 but for 
perennial irrigation it is required that a ^d deal of water 
should bo stored up, bo that water can bo Ten in the hot 
weather. That mahes it impoBsiblo for irrigation to bo 

iren freely in the monsoon. Therefore, in a year of 
ronght, tho crops in that partieulnr year absolutely wither, 
because a pledge has bccii given by tho irrigation officer 
for a portion of tlie water nine monlfis ahead. 

64. Q. That would not bo so if the cane crop was limited 
to 0 certain area P —The limit, I nroroso. Is that tlioso rieber 
onpitalisls ivho grow sngareano should bo given water from 
the asnal only if they have a well. If they can afTord to 
buy manure and can cfTord tho other expenses nreesmry for 
nowing a good crop of cane, they can equally well nflbrd to 
dig their own wclla. 

65. Q. Supposing yon made a condition that beforo 
sanctioning perennial crop irrigation in any holding a well 
should be constructed, would that prevent the full utiliza- 
tion of eanal water in tho ease of n new nrea P— I do not 
think that in the sugarcane arc.! of Poona it would have any 
deterring cilcot, but with now arose it would limit tho ntili* 
Eution of the canal supply. 

60. Q. 1 am not speaking of a dotorring nlTcet. If ho 
made his well, ‘wo should not reserve water for him in the 
hot months P— That is a1l_ very well now j but suppose wo 
hod a now work and you said I will not give water nnless 
you have o well, the roan might not gi-ow sugarenno at all. 

67. Q. Prom your point of view that is what you want P 
— TVhal I object to is that so much water is taken up in a 
year of drought and not given (0 ordinary food-grain crops, 

68. ‘ Q. The only practical remedy for tliat seems lo ho 
to hove no canals at all or to say lliat poronnial crops must 
bo partially prelected by wells P— I have no objection to 
that. 

GO. Q. Yon think that in n now work no one wonVd go 
in fin: irrigation on tho.<io conditions P — Yes ;ljut 'n liio <sifo 
of cstahlisliod works the men being cnpitalisis, titoy can 
nilord to bnild a well in order to continue this proritablc 
perennial cnltivnlion. 

CO. <1. Of conreo one point has to bo rorocrobered ; it is 
nil very well to talk of working a canal for rovonne. But 
there is a limit to money that can bo spent witbont any 
hone of return ; and that if any portion of tliat etpendituro 
will bring a return, you will^ have raoro money to spend 
elsewhere : supposing the limit of expendilnro of your 
purely protective works svnji 100 lakhs, if you can get a 
return of 20 per cent., tlien you con nilord to spend 20 
lakhs moro on the works P— That is true ; but it would bo 
better to spend tho money on wells. 

01. Q,, (2V<e PmiVenf.)— ‘TVLy slionld not a man go in 
for a well for siigaroanc on n canal ns Well ns oiT a canal ; 
you say that oil a canal his land is used for other craps; 
wonid it not ho n greater rccomincndation for iatavi if iu 
can go in for 8ngntc.anoP— In ordinary seasons he does grow 
sngareano on his well, hut in a famine year ho changes his 
system and grows fodder and food .grains. 

C2, Q. I do not sec, where a man applies for iahavi and 
goes to the oxpenro of digging a well, why ho should not do 
it if there is the ostra^ imliicomont of canal irrigation to 
assist him in irrigation. 'Why do yon my that ho will 
not came forward P— I did not say that ho will not come 
forward ; I said ho might not. 

03. Q. (Ifr. JhJefMU.)— With reference to what yon 
haro just said nhont a roan who had a well changing liig 
system in a year of dronglil, It would ho just tho same if a 
nmn grows eano on a well ; ho could not iifTnrd to lot tlm 
cane go in order to water his •other crops during the 
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monsoon P— Tho rcenlt in the Hoira district and gonorally 
ihronghont tho Deccan was that all ordinary market garden J. 
oropa wore given up in favour of fodder and jiiari in 
]800<97 and in tho last famine, and there was an enormous 
yield of fodder in conseqnoiieh.' 

64. Q. By “given up” yon merely mean that they were 
not planted r — Yes, garden crops wore not grown. 

C6. Q. It would he exactly tho same on a canal. In a 
year of drought the mopio would prefer to grow fodder 
instead of gerdon crops t—Yos ; that happens on the Mntha 
canal. 

66. Q,. Then so far there is no difference between onTial 

and wells; the change of crop lakes place equally on bothP 

The proportioiinto area of garden crops under canals as 
compared with cane is mneh smaller than nndcr wells. 

67: Q. Now, so far ns cane goes, is not tho well-owner 
as innch bound to give water to his cano ns tho canal irri- 
gator P— Cano pledges water for n longer period than go^en 
crops and the cane area is less under wells than under 
canals. 

63. Q. You aro arguing almost entirely from tho 
Kharakwasla. Aro not the orinditions exceptional there P 
Tltoro von have an enormous city with rich manure, land 
close by, and wealthy e.spitali3ts who can easily keep an 
eye upon their investments. Doyen think tho state of 
affnira that exists near Poona would spring up if yon had 
tlio canal far from tlio city P— Tho Alntfm Canal is a special 
work; tho conditions on otlicr works would not bo so 
marked. 

69. Q. How abont wells close to Poona ; wonid -thoy 
irrigate a larger proportion of enne than wells cl^cwlicre P— 
Yce, probably ; but c.'»ne cnltivators prefer to use canal 
water, paying for it Rs. 60 per acre. Tl>ey nso their wells 
only in tho lift weatlier when the canal supply is intermit- 
tent. 

70. Q, (Mr, lligham.'^-^MThub is tho avorngo percentage 
of cano under wells P— It is very trivial. 

71. Q. If a man has 4 acrov, how mnoh of that would bo 
cane P— A fraction of an norc, possibly. 

72. Q. (Mr, Ibbelson,)—h tlio proportion of cane 
grown under wol la in tlio Dcecan smaller than in GnjoratP— 
Yes, probably. 

73 . Q- Yonr impression Is that it is smaller in the 
Deccan P— Yes. 

74. Q. As lo yonr proferonro for wells over canals, yon 
have desetihed the onnilitionenndor wliieh wells can bo made 
and worked profitably ; and yon have also told ns of a large 
area in whioh irrigation cannot bo nsod proOtably. Is there 
not a coiisidomblc intermediate area in which wells cannot 
ho made, but which wonid be worth protecting by irrign- 
tion P —The areas of this class nnoiimiDandcd by wolis are 
very considerable in Alimadnegar, ShoLapiir, and tbo 
Southern Maiiratta Cnnntry. Tlicsc uplands roiglit be 
wortli protecting. 

76. Q, So that tliero is n eoniidcnblo portion wbtcli you 
cannot protcot by wells bnfc whioh can be protected by 
canals P— Tho manure qiiesliim would then come in. it 
would be a very sorions eoasidemtion. There is a limit to 
oxioneion on account of tho supply of mnnnro. 

76. Q. All thot means is, tlmt protection by irrigation 
from wcIIa is to bo preferred bco.’iuso it is eloiror tbnn 
canal irrigation P — I tliink the irrigation of lands manured 
under wells is more efficient tlmn under i-anuls. Bcgulnr 
irrigaiioii is given iii8tc.ad of bcavy waterings once in eight 
days ns is the case with canals. By heavy waterings from 
tho canal tho roaiiuro is swept nwny and the soil becomes 
water-logged. 

77. Q. So that 08 regards that area which can ho pro- 
tected hut in whieli wells cannot bo mado, your main objec- 
tions arc tho fear of tho faiinro of tho manure-supply, thn 
risk of water-logging, and tho consequent salt offioreioeiicoP 
—Yes, niiIcBS tho system of canal irrigation is improved. 

78. Q. I quite see tho danger of water-logging in 
Gujrrat i but with a slinllow black soil with muram under- 
neath, would tlicro I'c tho same danger of water-logging P — 
Even witli muram b’loiv I have seen water-logging in tbo 
lower lying areas cominniided by eanal Irrigation. This is 
duo to direct leakage from ilio canal, and tbo drainago from 
over-irrigated high lands to lands lying nt a lower lovol. 
Tho result of this leakage may bo seen in cvoiy nala on the 
Q. I. P. near tho hlnthn Canal. 

70. Q,- It is not so much the irrigation ns the Icnimge in 
transil that yon fonrP— Yo'i ; tho loss is enormous) 
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JUr. 80. Q. Th<> lo!!S of conno is a mere matter of money ; the 
•A Molliton, iratcr^loggin); is not. Supposing ilinl yon ' kept all cannl 
— channels full, but did not pnl water on the land, vrould 
the leaimge from the eanal keep the naJat running P 1 
want to knonr how much of this Icnkage is dne to irrigation 
and how mneh to loss from tlm canhl ?— The nalax wore 
nsnally dry in Iho fair season before the canals were made. 
Now they are perennial. The most serious loss is from 
water-logging. 

81. Q. It is the nettinl irrigation yon arc afraid of 
then F— The leakage from tho channels is mnch Ics'i tlian 
from the irrigated area. At the same time I would like to 
state that Poona City is said to be water-logged since the 
canal was made. I know an instance of a well in the com- 
poniid of the bnngalcw of the President of the Poona 
Aluncipality which cost Its. 6|000, where the water ierel 
was formerly forty feet below the surface and it now stands 
fifteen feet from tbesnrface. 

82. Q. I want to get you away from Poona, if possible. 
The comparison between Poona and tho ordinary caiud is 
not salislaetory ; let ns go into the villages. Isthere mncli 
water-logging on tho Nira Canal P— No. The disadvan- 
tages prodncM by water-logging are compared with the 
great advantages Urn canal has brought. I went throngh 
the valley in 189fi-07 and found it green thronghont. The 
advantages of irrigation there ore great. I noticed veiy 
slight evidences of waste of water and of salt ellloiesccncc. 

83. Q. Nothing to con-tituto a material drawback to the 
advantages aoerning from the canal P — No. 

81. Q. You say that tho nalas run with water leakage 
from the canal. Does not that show that there is a very 
elfectiro nntnral system of drainage p — Yes, that is so ; bnt 
tho railway often interferes with ttie free flow-olf. 

The President.— have heard that stated by several 
witnesses wherever wo have gone. 

85. Q. (ilfr. Ibletson .) — I should like to hare your 
opinion as to how far it would be safo to apply a strong arti- 
ficial stimnlns to the construction of wells. Wo are told 
that many wells made in tho foinine of 189G-97 nro lying 
disused, and that many of those made in tlio last famine 
will not be used again, and that so long ns n man has 
oiipital only will ho work bis well. Would lliero not be the 
danger, If yon stimulata well work too mnoh, of tho people 
completing them for tho sake of the bonnty P— There is no 
doubt timt tho people have had a very great knock. Daring 
the last five dry years the wells did not give a proper 
mposuro of their use. I do not think that thcro wilt bo any 
risk in stimulating tho constrnotion of wells to tho fullest 
extent After two years of good rainfall the people will 
come forward. They will not, I feel sure, want to go too 
fast. 

SO. Q, You do not think you would oatrun the manure 
supply P — I do not think there will be any risk of that. 

87. Q. You don't think people would make wells who 
could not afford to use them in ordinary yoars ? — No. 

88. Q. I take it that in the Deccan and Gujerat a man 
cannot iifford to work a well in ordinary years except for 
high class crops P— Tho actual rate of working o single 
mot well exceeds Ds, 100 pot aero. 

89. Q, Yon object to canals because their protection is 
nhsotbed hj wealtny capltidists. Is not that very mnch the 
cose in regard to wells also P — It is often tho case in a time 
of famine, ii tho well is a good one, for a number of families 
to clnb togotlier. They each supply ii proportion of the 
labour and of tho mannro and each parlioipates in the profit. 
This system of co-operation keeps the owner's own mmily 
and Die others who work nnder tho well oif relief work. 

90. Q, That is that a man will share well water with his 
friends P — In Eaira in 1899 and in Ahmadnagar in 1896-97 
that did occur in certain parts. 

91. Q. We were told yesterday in Bijapur that snch a 
thing was unknown. What is to prevent tho people from 
doing the same with canals P—Becanse in my^ experience 
the wealthy land owner, when the pinch of famine comes, 
throws his responsibilities regarding the maintenance of 
servants, etc., on to Government. 

92. Q. With reference to the working of canals on pro- 
tective rather than prodnetive lines, to refuse water to cane 

water would go 
go nnuEod during 

93. Q. Would tho people use it for dry crops ? — Yes, a 
good deal for the rahi crops. 


in ordinary years would mean that the 
niinsed P — Yes, tho water wonld probably 
tho monsoon. 


9d. Q. They would wait to see first in an ordinary year 
if there is going to be a good rainfall P — Yes. 

05. Q. At any rate much of the supply would bi< 
waited ? — Tho water could nil be used np for rahi and 
gai'dcn crops. 

96. <2. Yon believe that if wo brought the canal into a 
suitable tract, we cnnld get all nnr water used for rahi 
irrig.'ilion, wheat, ynaW, etc. P — Yes, these food-grain crops 
endfor market garden crops, such os onions, sweet potatoes, 
etc., occupying the ground between October and March. 
The water would bo used for ordinary rahi crops not for 
perennial crops. 

97. Q. Everything bnt sugarcane P — Yes. 

98. Q. Yon think they wonld use nil the water in onli* 
nary years?— Yes. 

99. -Q. Supposing you fonnd that they did not, would 
yon then refnes to supply water to a crop of vegetables or 
cane bceauso yon thonghttho monsoon might fail P— I wonld 
refuse water if there was a chance of n bad inonsoon in the 
coming season. 

100. Q. If you could not nse all your water on other 
cropi, wonld yon then give it to canc? — ^AEter meeting the 
demands of she other crops I would give the balance to 
sngarcane. 

101. Q. Now with referonoe to the royalty Government 
fakes on water need, in tho ease of tho Deccan, I quite agree 
wiDi yon. Bnt in Gnjernt where only two famines ^vo oc- 
eurrcil in 100 yoars, and where therefore the danger of 
scarcity is small, do you not think that it is reasonable that 
Government should take a small contribntion for the water 
used P— Yes, perhaps in Gujerat, bnt I would certainly ex- 
clude the Panoh Mahuls and other parts where the people 
are poor and it is advimblo to cnconragc irrigation in every 
possible way. 

102. Q. If I exclndc oil insecure tracts, would there be 
anything nnreasonabU then P — For inseonre tmets I considor 
that no water-tux should be raised. 

103. Q. I am assuming that tho principle is oeoepted in 
regard to tmets in which* relief is commonly needed P - 1 
agree that Government can easily collcot n royalty on water 
in secure tracts withont causing hardship, but in Bombay it 
is not worth while dliferentiating between tracts which are 
secure and those which arc not. 

104. Q. Y^on say a Dreoan well can he made for. Its, 300 
or Bs. 400 ; is that a fair average P — For a well of a depth 
of 25 to SO feet that is a fair average. Tho expense in 
making a pahha well is not much more than lb. dOii, 
'Where there is soft soil to some depth tho lining would bo 
more expensive. But whero there is 3 feet of black soil, 
then bard nnram, and finally trap rock, Bs. 400 is o fair 
overage price. 

105. Q. Do you mean to $ay that snch a welt would lost 
indefinitely?— I think so. 

106. Q. Then why docs n cultivator ever go to double 
the expense P— If the land is alluvial the well has to bo 
deeper. 

107. Q. In the Deccan P— Y'es", 

108. Q Why do tho people, go to the expense of making 
a pahkA well when a hacheha well such ns yon describe 
lasts for ever P — Kaeheha wells whioh last for n long time 
nro found only where tho anb-strata are hard and durable. 
Many snch wells are found thronghont tho Dcocan. 

109. Q. Are pakka wells bnllt with stone and mortar 
throughontp— Yes, when block soil is deep it is necessary to 
lino them. 

110. Q. (ilfr. dfuir-Jiraekeiinc.)— Aro tho majority of 
wells yon know in tho Deccan lined or not lined F— A groat 
many nro hnilt np only on tho mot side. 

111. Q. (ilTr. i55e/ro».)— Now, Mr. Mollison, you were 
good cnoQgh at my icqucst to look at tho irrigation in the 
north of India, and to mnko inquiries regarding tho diilbr- 
onccs which exist between tho extensive canal and well irri- 
gation ns prootised in tho Punjab and North-West Pro- 
vinces and the intensive system ns prootised in Bomhay. 
Wonld yon kindly tell ns wiint is, to yonr mind, the main 
difference between the two systems P— A vast area in the 
North-West Provinces and the Punjab is ooinmaniled by 
the Ganges and Jnmua systems of c.aual irrlmtion and by 
deep and shallow wells in parts where tho canal distributing 
channels do not reach. The ordinary cropped area consists 
of very deep nllnviarl soil of very fine consistence and oi 
great natural fcitility. The oliaracter of this soil is snch 
that after irrigation moisture is retained near the surface 
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for A considGrable period. Thi<i retentive qnniily is tielpod 
bj copionB deposition of dciv tbrongboiit tbc cold Trcntlier, 
and probnb) 3 ’ tlio ntmospbcro in tbo north of Iiidin nt Ibis 
portioulnr season is not ncArly so absorptive of soil laoistnro 
ns in tbc more southern ports. The practical cIToci. is that 
a first sratorlng glvrn from a canal or srcll softons tbo soil, 
so that propniatoty tillaso for a e'a&t crop or for an early 
sonm kharif crop is facilitated. The moisture remains in 
tbe soil until tillage in completo, tbc seed is sown, and satis* 
factory germination bos occnired. Subsequently tiro irnter* 
ings from a canal or tlirco or four from a well is siiiEeiont 
to bring a rabi irbe.'it crop to maturity. This crop mixed 
with rapesecd or g>am is tbe clnefrodi crop grown. The 
total cost of leading tho water over ‘the field for the first 
watering, in laying out beds for irrigation, and in applying 
the water is very trivial. It docs not crcced 8 nniias per, 
aero. Tbc distributing chimnels are made of puddled soil. 
They allow no leakage of water. Tho surface of the fields 
is cron; the water in large volnmo is cosily duilribntcd; 
tlicrcforo tlie eost of tho first watering is small. The vil* 
lagers have tbe usual number of work and breeding cattle 
and milk bnfTnlocs of any ordinary district. The dung of 
cattle, the litter and tbe lionsehotJ waste is cnrefnlly pre- 
served. Tho manure heap which each occupant thus necu- 
mnintrs provides the only manure applied to tho irrigated 
fields. It is n vciy light dressing ; orring to tbo rbarocter of 
the soil and lightness of tho irrigation, this liglit dro-ssingof 
niannre on nn irrigated crop is quite ns clTective ns if tlio 
poll was kept moist by timal 3 ' sbowcip of min. There is 
no difTercnee in cfl'ert whether the irrigation is h}* flow or 
lift from canals or h,v lift from deep, mediiini or slinllow 
wells. The contrast between this flvsiem of irrigation and 
unltivntinn and that ncce-srarily prarlised in the Bombay 
Presidency is very pronoiiiiood. Jlcdium black soil with 
Mtervim below (tbc best black Boil tn irrigate in the Dccran) 
dries BO qnickly between wntorings tliat irrigation is 
required every 8 to 10 d.sys. Tho iforatfu (sandy Innin) 
soils of Nortlioni Onjnmt arc so absorpfiro and dry bo 
quiokly that irrigation is required in tho fair season every 
five or fils da\B. Snch irrigation is oxecedingiy expensive 
from wells owing to the cost of raising water. Heavy 
dressings of manure^ ore requited on the Hmiied areas 
irrigated hecanse owing to coat of lifting water only very 
good crops will pay. A really pood crop can only bo 
produced from good soil by regular irrigation and heavy 
dressings of manure, Unforiunstely the heavy and conti- 
nuous irrigation wnshes miieh of this manure into tlio 
subsoil and tbo crop only takes up n certain proportion. 
TVitb this intensive sratoin of irrigntion a single moi or 
lot (leather bag) will onl,r lift water from tbo deep wetis 
of Gnjcrat for nn area of about two acres and from tbe 
slmllowor wells of the Deccan for an area of three and a half 
to four acres. In the Ilismr, Delin', and I'nlitnk distiicts of 
thfl Punjab I have B 'cn deep, medium and sliallow wells at 
work. _ 1 bare found deep wells, the masonry constrnotlon 
of wliioh extended to a depth of 110 feet, wilii depth 
to water of GO to 70 feet, irrigating cooh six norcs of 
wheat or b.'irloj’ ; medium depth wells, 30 to <10 feet deep, 
irrigating 8 or 10 norcs per IcnUior lag, niid on the riverain 
land, wells with SO feet depth to water iirlgnting 12 to M 
acres each. Tbo very deep wells were this joir worked very 
hard beosnso tbc kharif crops owing to defioiont rainfall 
failed, and there being no jnc.ans of ennnl irrigntion tlin 
people depended upon tbc wells. Ilclntivcs or families 
joined toget her to participate in tho profits of irrigntion, 
jointly finding ail the manure and Jnbonr required to 
produce the best results. The same proctico occurs in ll«e 
Deccan and Gnjernt in a famine yctar. Tlio natural 
fcrlility of the Gnnges-Jiimnn alluvial soils ranj' to some 
extent be gauged by tbc fact that on soil of tins class hi 
tbo C'awnpore (jovemment Farm irrigated wheat has boon 
grown sinoD 1881 witliont manuro and tbo crop of 1900 
yielded, approximately, of grain per acre 1,200 lbs, from 
one plot and 1,400 lbs, from another. It may also bo 
ganged to some extent by tho fact that in tho Hissnr disfriot 
in the Current j'cnr (a season of unfavourable rainfall) land 
Irrigable by lift from the ennnl is freely rented out utils. IG 
per acre for tbe yc.« or at Es. 10 to Rq. 11 per noro for one 
orop< Tenants pay in addition all irrigation charges. Tbo 
canal water is only lifted n few feet and irrigation tiicrc- 
foro is not costly. In the same district I found land irri- 
gated from a well with depth to water about GO feet rented 
at Rs. 8 per acre. It is not unusual to tnico a kharif 
os well as a rabi irrigated orop in onrt sonson under 
canal irrigation, but it is mote common to depend upon auo 
good rabi irrigated crop or in n year of fnvouroble min- 
fall on one good dry crop onlj*. If the latter requires to 
bo once irrigated to bring it properly to maturity, tbo , 
charges for canal irrigation is 12 annas per acre and, ns 
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already stated, the cost of opplying tho woter is trivial or > 
negligible. Tlio rates for canal water in the district inspect. 
cd xaxy up to Rs* G per acre for 8egnrc.ane, Rs. 2*8 
for wheat, 12 nnnns for n single watering, and half 
rates for water lifted frobi canal. I considered that 
appinximotoly nceiimto outturns wore more- freely 
admitted by the actual cultivators than in Bomliny ; and 
from data communicated, I believe tlmtiho grain from 
nn acre of canal irrigated wheat orop would ordinarily 
exceed Rs. 30 per acre, and of well Irrigated crops consider- 
ably more. Jn tho case of canal irrigated land .excluding 
cost of light drcwlngs of manuro (tbo aotunl value .of wbiob 
can only bo anprorimated) other expenses including nascss- 
mont eonld not possibly exceed Rs. 10 or Rs. 17 per acre. 
Tlie only risk is damage by inst, and that is inconsider- 
able. 

112. Q.^ Gnjernt is essentially a monsoon or 'kharif crop 
eonntty ; is it not, except for cotton P — Tes, except for tbe 
cxtcnsivo wheat .md cotton crops in Alimndnbad and Broach ; 
Gnjernt is n kharif province. 

113. Q. Putting aside the wheat and cotton itacte tbo 
whole of the remainder is kharif Yes. 

114. Q. On the other band, tbe Deecan, broadly speaking, 
is « rabi province P— Those parts of tbe Deccan and 
San'bern Mnbrnlfa l.ving inland and some distance from 
the Ghats are ebiefly rail. The weslein talnkas ef Poona, 
Nasik, and Klisndeqh arc chiefly kharif. In *1116 eastern 
blook soil parts of Dliaiwnr crops of cotton and /uararo 
sown between the two monsoons. 

116. Q. What period is lliat? — ^In Dharwarrootton can 
be town in September or ns late ns October, ns it gets the 
nortliHiast monsoon. 

116. Q. Can von give mo any brosd rcoson ns to why 
one province is kharif and the other rabi 1 —It is oatirely 
n question of rainfall. In Sbolapur and Nagar and ilio 
eastern talnkas of Poonn llic imporiant niin is tbo late or 
rabi rain. Tlio diameter of tbo soil is snob that if yon 
liiivc a uood late rninftiH, tbo rabi crop grows particularly 
well. In Sholapnr nnd Abmadnngar with heavy October 
min tlicre is a good fuari ernp. 

117. ^Q. Except in tiio irocts under the Ghfite, I suppose 
Tejy^ litHo rice is grown in tbo Dccenn P— PraclicnUy no 
rice is grown in tho Deccan, except under tbo Ohfite, but 
someis grown in Uio western talukas of JBcIgaum and Dhar- 
wnr. 

118. fj. I sapposc tiiat is because the rain is lighter nnd 
the Soil is not suitable P— In tbo GliAts there is n rainfall of 
ICU indies more or loss, which rapidly diminishes till it is 
only SO indies in Poona and 30 at Alimndnagor. TIio rain- 
fall is small away from the Ghfits. 

111). Q. That explains tbo absence of small tanks ? — Yes ; 
they would not fill. 

120. Q. Wo arc told that people hero will not take water 
from a tank because tbej- only got it for a certain portion of 
tlie year. TliCy Imvo tlic idea tb.at if a dry crop is given 
water once, j’ini must go on giving it water. Docs thnt 
feeling exist and is it based on any reason P — I doubt if tlioso 
are tiio true fads. 1 should put tbc refusal to take water 
down to mricnui rc.ssons. Tho soil may bo unsnitnblo; 
tbo tank may not fill well ; tlio occupants of land under tbc 
tank may not bo good onltirators. When water is refused 
from a tank, I shonid sny previous inquiry before tbo tank 
was built, if properh' conduotod, sronld have accounted 
for it. 

121. Q. Yon are far away from my point. Take tbo case 
of a ennal, well cstablisbcd, irrigating snBarcono and garden 
crops ; in a j'&ar of drought tbo water will bo used for dry 
crops, bnl in ordinarj’ years tbo ouHivntors would rofiiso to 
take smlor for them ocenuso ho is not guaranteed a supply 
througbont tbo season. Do you think in a lank supplied 
from n permnnont source wo sbonid find tbo same diflicnlty 
in disposing of tbc water P— I should say there wonld bo. 

123. Q. If wo could got tbo supply from n permanent 
source, would tbo people begin to nso water in ordinary 
years for dry crops; supposing there was plenty of water, 
more than they eonld nso for first class crops P — In tho case 
of a tank containing perennial storage I donbt if tho 
water would bo used even if tbo stqipiy is gnnmntccd. 
¥arjavri only one watering is required nnd the cost of 
loading tho water up to tbo fields is considcroblo and would 
have n deterrent effect. 

123. Q. Yes ; but if from tho same out bo could got 
sevemi waterings, is bo likely to use tbo water P— For one 
watering it costs Rs. 4 to Rs. C for making obanncls. 

<1 



Mr. 

Mollitont 


raOIAN mmOATlON COMinSSIOS: 


114 

124i Q. 0)liougb tbc cost voald bo tbo samo whctbcr bo 
iookonoivateriiigorbnlfndozoDP— HoTToald rntber bavo 
ono \nktcring. 

125. Q. Ton don’t tbinb that on a tanlciThoroilic supply 
is liable to failnioi tbo people conld bo induced to nso iho 
intter by making tbc stipplv pennanent instead of nneertain f 
— ^1 don't think tlicro irould bo much dilTcrcneo ns regtirds 
tbeir taking mitor from n tank nitb n limited or n pormnnent 
supply. 

12G. Q. Supposing yon bavo a canal, 'iritli plenty of miter 
and n ponnnnont supply assured, whicli commands a large 
eultirablo aiea, vrbat would be tbo maximum proportion of 
liigb class crops likely to be grown on an ordinary Deccan 
tract, suppoyng that you bnve manure and labour f — 
Probably not more than ^th would be bigb class crops in on 
ordinary Deccan tract. 

127. Q. You told us in Quiernt that ono not on an ordi* 
nary well would irrigate 2 to 2^ ucrcs in ordinary years or 
tnicc that in bid yean if the water lasted out, would tbo 
samo figures apply to tbe Deccan f— TVitli Deccan wells SJ 
to 4 acres may bo irrigated at one time. The area, however, 
would not be doubled in n bad }'caT, but would be increased. 

128. Q. You woold not double tbo area in tbc Deccan in 
a dry year P—Ko; the water in the deep alluvial wells of 
Gujerat docs not sink soou. In tbo Deccan tbc wells rink 
sooner than in Gnjemt. 

120. Q. bfany of your best well tracts ate in black soil ; 
Is tbo black soil moro tban 3 feet deep in tbc Deccan P— Tim 
blacx soil is 3 feet or 4 feet at tbo most. At tliis doxith 
it c.in bo itrigalel. If it is deeper the sail deteriorates 
with watering. As a matter of fact, tboro is loss on yrells in 
sneb lands. 

130. Q. Can yon tell us tlio cost of repairing a well in 
Iho Pecean ? — 1 eamiot give tbo figures. The people do not 
have to do much in the way of rojairs besides silt clciranco, 
etc. 

181. Q. A well docs not need much repairs P»No. 

132. Q. Yon speak in your note of tbo rayat being pro* 
vented from using canal water when tbc crop is in danger of 
drogubt owing to permission to take water being neces- 
sary. Have you seen the results of this at any lime P Have 
you any personal knowledge on the subjeotP — ^Yes, I have 
seen tbo results at Poona near our farm. In 1893 tbe 
people did not apply for water till they nelually mw tbeir 
crops witboring ; tocn they applied for water, but conld not 
get the permission in time to save their crojis. On the 
Krkco Farm wo bad n I'kari/ crop and three waterings 
were found ncccsmiy. AVc wanted a first watering at once 
and we took it, formal sanction being obtained afterwards. 
The crops grown compared favoumMy with tbose of ordinary 
years and as market rates were bigb were worth double as 
muck as usual, while all the crops round about perished. 


133. Q, {Mr. Mnir-Maeienzie.'i—Do I understand that 
you got tbo water before yon got tbo sanolionP— Yes; if 
wo had waited for the permit the farm crop would have 
keen past saving. Wo got the water by arrangement with 
the Canal, Department and got the formal sanction after- 
wards. 

134. (Mr. IlMson.)—J understand that you know, ns n 
fact, that other people did apply for water, but were so Into 
in getting the permit that tbo crops died P— Yes, that is so ; 
but they nailed till the lost minute before applying. 

135. Q. As to your proposal not to give onnal water for 
cane unless n man digs a well ; is it not waste of water to 
givo canal irrigation to a field already protected hy a well P 
— ^Thc profits from canal irrigation ore found greater in tlio 
case of expensive crops than from wells, so tbo enltivator 
takes canal water for nine months and uses Lis well for the 
remaining three, 

ISG. Q. But why allow him to do soP Tbc area ho can 
cnltirate is limited by the capacity of the well, so that he 
can irrigate it from tbe well nil tbe year round P'~-I should 
like to see it done in the new canals. 

137. Q. Tlicse bandharat which yon recommend to bo 
extended ; wonld you build masonry dams or would yon 
allow tbo people to build Icaelicha dams and let them bo 
washed away in the monsoons P— I would let them 
bnild them ns they like. ^ Big bomdharat built with masonry 
would be more sabstanlial. 

133. Q. If Government built tbo landharas, It wonld 
charge for the water of course p — Yes, 

ISO. Q. Do you think tbc people will begin with laoheha 
landhara* first and when they get nted to them thev will 
build pahka ones P— Yes; Gorcrnmcnl might bnifd the 
pakka ones, but there would be no necessity for this if 
Government do not charge for the water. 

140. Q. Yon propose that the water sbonld bo giron free 
of ebarge ?— Yes ; I wnuld like to see each taluka carefully 
and tborcngbly surveyed. Any costi incurred in surviving 
might, I think, be charged to the cultirntors. 

141. Q. If all the londharat possible were made, wonld 
they irrigate anytliing like the area commanded bywoUsP— 
Tlio area under 00 MrfAartfs wonld bo small compared with 
the area under wells, 

1-12. Q. (Mr. JfttiV-jlfflclvBsiV.)— Do you tlibk tlml 
money could be usefully speni in extending the number of 
fofsP— I really have not suflicient cxMricnco of fah to 
give an opinion. You onght to accept local experience in 
preference to mine, 

143. Q. In Ahmadnagar did yon notice whether the 
land liohind the (alt had given cropsP— Idid not nntico 
them parlicclarly. 
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MADRAS. 


Gcnoral J. F. Fiscbso, B.E. 


[Bangalore, IStK January 1902.) 


[ Jib/o.— The nnmhering of the paragraphs refers to the list of printed questions for Bevenne Officers.] 


Before replying to these questions, I beg to promise that 
it is impossible to answer them fully without official records, 
data, etc., as rc^rds rainfall, cnltiration of lands^ and many 
othw points. ‘ I nm therefore competent to give only gene- 
ral impressions from experience and recollections. In refer- 
ence to hydrauHc works generally, it is absolutely necessary 
to have tlio registers of rainfall for ns many years as pos- 
sible in every district, or every taluk, exhibited, so as to show 
the fall of rain in each montli of the year ; and this, of conrsc, 
1 have not the means of doing at hand. The record of the 
observatory ot hladras will give a very fair idea of the rain- 
fall for the coast districts, and these can bo compared with 
any local TCgistcrs, 


A.~Qeneral. ^ 

1. fify answers refer generally to the districts of tho 
2indrns PrcRidcnc 3 - in which I have served ; for two years I 
was in the Central Provinces on irrigation works ot some 
importance, for tho Pencil, Kuntum, and IPardah livers, on 
special duty, but nono of tlicfo have been carried out. I 
served in tho Godavari district under Sir A. Cotton and had 
cliaigo of tho anient works for somo years, when I entirely 
revised the project with tho cordial ^proval and thanks of 
tlio Government of India, of Sir A. Cotton, and of General 
F. H. Bnndall, B.E., when Inspector General of Irrigation. 
I served also for several years in tho Bcllaty district, whieh 
then included Anantapur and a port of the Kumool district. 
Hero I liad to investigate Sir A. Cotton’s project for tlio 
Tnngahhadra river, and found tho site for tho reservoir ho 
propoEod to construct on it. In this district I investigated 
several other projects for irrigation and cstahlishcd tho 
water-supply for tho station. The details of thcao I can 
give, if required to do so. 

I served for three years in tho Mndum district and report- 
ed on tho Poi'iynr project since carried ont in this district. 
1 holiovo a most useful reservoir can ho construclcd near 
Uttttagoonda on a stream, which is very ohundontly supplied 
with water from tho Paint hills, which would irrigate a good 
deal of lond, and aiford an oxcollont supply of water for tho 
city of Ulndura, containing upwards ot lUO.OOO people. 

I have seen a good deal of the coast districts up to Ganjam, 
north of Madras, hut very little of tho southern districts, 
except Madura. I have no doubt many nrcful projects ran 
ho cstahlishcd in them. I have also had opportunities of 
seeing a good deal of the country about the Palnmnor hills 
in the North Arcot district, and am quite satisfied that 
Bovcial good irrigation projects can he established on tho 
Polnoy, Goorialtara, Palar, and other rivers and some of this 
water would, in nil probability, bo availablo for tho city of 
Madras, and kcop ilint filthy scwci', tho Cooum, clean. 

In the Cuddapah district the tributaries of tho Pennor 
river offer several sites for largo reservoirs ; theso waters 
w'onid ho of tbo greatest use also in tho Nclloro district. 

Tho Pcnnrr river has n very steep hcdfall, at tho mto of 
10 feet per milo in Bcllary and d or 6 foot per mile oven in 
Kclloro ; its iloods thcroWo run off in a few days and 
ccquico to bo storod and better regulated by largo reservoirs. 

2. Tho average rainfall at Madras is about 48 inches. I 
regret I have not tho mc.ans to supply further information 
in this point, but on this 1 will speak generally at tho oloso 
of this paper. 

'3. (1) I should say certainly not from my own experience 
all over this Presidouoy. 

(2) From the want of a good ahnndant water-supply 
conveniently situated, tho villages all over Southern India 
suffer intolerable losses. The remedy for this con only be 
supplied by storing tho rainfall in tlio host manner possible. 

(3) When tho cattle are so little cared for, tho supply 
of manuro must ho very deficient and can only ho rcmcdiod 
as abovo noted ; for this is tho only way to sccuro food and 
water for the cattle, nnd to preservo thorn in good working 
condition. A bullock in good condition is said to produce 
neatly a ton of manure pet annum ; yet no cure whatever is 
token of animals in India either by tho people or tho autho- 
lilics, 


(4) Almost oil soils pay for irrigation purposes and 
black-cotton soil " is more partionlariy iirlgatcd in Madras ; 
ths best irrigation in Bcllniy is almost entirely “ blade- 
cotton soil," as also in tho Madnrn district. 


(6) The uncertainty of water-supply is tho great draw- 
back to irrigation all over Madras; I havo always found 
that when 1 had soenred a good water-supply for tho rayat, 
“with faeilitios of access to markets for his produce,*' ho 
was quite ready and willing to pay for tho wotcr if not 
intorfered with by unlnwfiri practices. 

(6) lack of capital always prevented mo in doing all I 
could havo dono in nil my service, 

(7) I always cndcavonrcd to como to somo ogreement 
with tho people for a wntcr-ratc, and generally sncecedcd 
with them, but I fear after I left a distnet this was upset. 

(8) 1 have no oxpcrionco of this law, hut of oonrse if 
thcro is my nneortainty of tonnre it will prohibit all agri- 
cultural improvements ; this occurs nil over the world. 


(9) The great obstaolcs to tho oxtonsion of irrigation am 
(a) nnecrtaintjr of tho water-supply j by this all tho labour 
and capital laid ont in cultivation may bo entirely lost, nnd 
then tho rnynt is hampered with arrears of land revenne; 
remissions nro constantly being asked for ; the cattle are left 
without proper food and water, nnd perish by thousands 
and goncrally nro quite unfit for work. (J) No irrigation 
can by any means bo sncccssfnl “ if faeilitics of access to 
markets nro not provided at the ohrapest rates possible." 
^is is a inlo to which there is no exception in nil land 
improvomonls in every dvilizod country, (c) Tho wasto 
of water must bo prohibited by very stringent regulations ; 
carefully attended to. I nm convinced that more than 
half tho water in onr ionks is wasted by bad sluices, by a 
full supply being afforded to the lands day nnd night, for 
whieh there is no occasion, and generally by negligent ma- 
nagement in snob matters. As a general rule, I would 
never allow all tho water stored in a reservoir to bo nm 
off in one season ; ot least 20 or 25 per cent, of it should bo 
retained in it for tho use of man and beast during tho hot 
wenihor ; also by this arrangement tbo bed is kept moist 
and nil storm waters during the hot weather, which ore now 
lost in tho dry beds of tanks, would bo conserved for use 
and the tonk itself bo hetter filled in ony season whon tho 
rainfall was less than tho average of the locality, (rf) Tho 
cultivation of tho babul treo round tho wetted margin of 
nil tanks should bo oncouraged. It affords good food for 
tbo cattte in tho hot wcatlior nnd tho wood is useful for 
many ogricnltuml implements. 


4. X hnvo no oxpcrionco rclatmg to this question bovine 
always nclod ?or tho Government interests j nnd these coida 
hnvo^ been mncli hetter attended to if inoro capital had bcoii 
provided us for-tho extension of irrigation in all districts, 

6. I hnyn had no experience of tho Land Improvomeni 
Act. I think loans of this kind nro objcctionahlo in mony 
ways in India. Tho people arc ignorant of all hydraulic 
ongincoring, nnd if money is offered them nt tho lowest 
rates of interost, they will accept it nnd go in for projects 
which connot powibly pay. Tho result being doTit and 
vexatious proceedings to recover money which has heon 
hopelessly lost. I always nsk tlio laynts to co-operate nnd 
execute tho less Inhorlous portions of n work, such as light 
earthwork, clearing out channels, removing trees, bushes, 
cto., from off tho tank banks, whilst I did the more oxpen- 
sivo masonry works, etc,, out of Government funds, nnd 
found this course quite ^ successful. I carried out this 
arrangement in Bellary in scores of instances, without any 
sbim^ agreements, nnd never had a single failure. 

6. Coitninly not. It must tend to improvo tho cultiva- 
tion of nil lands in the vicinity of good iirigatcd lands ; nil 
experience will confirm this »« nn agricultural countiy, 
I cannot understand why thero should bo any doubt about 
this; it has been a well-established rule since Adam Smith’s 

Wealth el Nnllons. Chapter I® f my cxporicnco I 

XI, Fort U of book 1. "“VO always found tho people far 

more ready and willing to take 
tho water for irrigation purposes than I had tho means 
to give them tho water. 1 have no hesitation whatever 
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in sajing I could linvc done (cn times tlio irork I did for tlio 
Gorernment nnd tho people if I lind not Loon provented liy 
leant of capital. I refrain noir from jnonlioning some oilier 
most annoying nnd vowtious piaolioos to ivliitli I was 
Eubjcctcdi ns it would answer no nsefnl purpose ; lint so far 
ns the rnyat of Sontliorn India is V'oncenicd, lie is nlwavs 
ready nnd willing to take the water nnd pny for it if it'is 
only scenrely prorided for him, nnd he is freed from demands 
which nro only too often made on liim in nn nnlnwfnl 
manner, under pretenee of mnlciiig revenue for the Uorern* 
ment, which should he most stiictly prohibited, for it is 
most injnrions to the name nnd chnraeler of the ]trili<h 
Government in Indin nnd n mere copy of tlie old viciou* 
Native Governments nnd still prevails where native rule has 
been cstahlislicil, the raynt not luiving nny [cnirity that^ the 
demands on him will not In' enlianei'd iil every opportnnily. 

F.—CatutU fl/Contintmtt Fhv. 

7. I gcnemlty esiimntc this njTproviniately hy ennsidoring 
tint dry land* i>ay, on nn average, nn ntsessmcnl of 8 nnnns 
per neve; if water is B^eurely supplied the iiecple will 
readily pay nn assps^ment of Rs. 6 per acre ; this is an 
mcreof-e ol {»0O per cent., ««d they wonld never agree to pay 
sneh nn inrreasc if tlicy did not profit in n iiiu<'h greater 
degree themsidves. Tins estiiiinte of increase may he ton 
high, Imt It gives a very fair idea of liow niiieli ll.v land 
must be benefited by any gt<id system of irrigation, whi< h 
saves the mynl from nil losses hy the vicissitudes of the 
season’s rainfall, etc. 

(1) No ranals in f<oul1icm India niTnrd n eeiUin supply 
of water for seeoiid rroporstigareancciiltiviifiiiii. All sire 
dependent on n season's rainfall, which is iinretiiinnitd i.sn 
only he provided against hv good rcserveirs. The Io-ii'n 
l>olh to the Govarnment and llie people are enormon*, and 
require to l>e prevented ns iiineh as {sis dhh’ hy well designrd 
reserroits. 

(2) If the people nre to ready to pay for the water, i' 
must ho bee.iu '0 they eaii siibstitnlo more v.duahie crops for 
cultivnlion. 

(3) The yield mits*. he f.sr greater hy isrigalioti, or the 
people would not t»Vr the water. The three points {(», h, e) 
i log to deni with nl the cltHe of this pajuT. 

6. On good rainah it is e-tiinnted tiint n fiT.4 rrop yields n 
valnc of Ra. 20 per new per nnimm, nnd a t-coimd crop may 
yield 11s. 10. It is quite Impossihle to gel any S'«tlsfnctory 
data on this sntijerl j for nil j-rarliiiil purposes, the Inena-sp 
of n*s?fsraenl the pjaple nro uilling to pay a(Ior.K*«flirtcM 
dntn to K>tnblish nn irrigation jrotePt upoo, “if thote nre 
good faeililics of access tss inailrets lor the pwduee at all 
8ca« oas.” 

D. The rate varies from nlonl ]!». 2 to 11s Dpira-r'- Fo 
far ns I know this rate is paid only on the nwi aitcsliy 
irrigated nnd to tho Goverimicnt. 

10. I have no experience of ihi- ic.attcr. 

11. I have no exi'CriMiceof land ln'ing injured ly irriga- 
tion. In tho Godnyari, I found Fir A. Cotton s iii<imrtinu5 
for dr.iininglhe Land hud been eniiivtv neglected; nnd pro- 
added for tliis being done in my rcai-ej estimates, aiith very 
liencficial itsulto, ciperially on tlie ccntnal d'dla. ])i.iinage 
of imch lands has nul leroived iinqs-r attention in H<nilhwn 
India, nnd it sliouid lie slriitly tnforevd. 1 have no cx- 
perionce of sail einure-cenre rmtl do pot believe inurh in it. 

C.— Canals tf Jiilerniltrnl I'hr. 

12 to 21. I regn’l to ray I om unalde to ntlord inforni •• 
lion on the suhjn t, as we usually left the jieople alone to 
disptiso of tlio water nceonling to tlic air.ingenu uts they made 
with the 'rnhsildars, and approvcil Ilf hy tlu' Coitt'diire. 1 
believe this pnieliro was sanctioned hy tlie Giiacmmrnl. 

22. I would nffonl caTry iissisl.mre for the extciisiun of 
irrigation in Southern India, hut tliinfc profi'ssKm'jl advice 
bliould he obtained ns far ns jic«sihle if the land ludong* to 
Govrrnmcnl; hut ns TegnrJs jirivate per-< 0 )is sotiMnicling 
canals on Governini'nl lands, limy might lie raioiinged hy 
remilting the wnter>ralo for some yciini. TJiis ia n quediun 
which involves ra many interests. 1 do not think it ran he 
solved very e isily avherc land is public property, of which 
tlic Government ore the gnnnliaiis ; in (he iiiterests of tlie 
community they cannot pari with the iMUirfils of irrigation 
for nil time. So far as 1 nm aide to jiidgi', 1 v mild nmcli 
prefer to cany out nil improvements hy rapitnl kiirowed hy 
tlio Government, nnd create n siiikinp fund, if lO'sihle. from 
the profits to pay off tlie debt, say, in chip gencndiori, nnd 
iiccpull such avorks under good tioa ernm-ml iimn.igemcnl mid 
supervision and sodonwny uiLli many vexed qucrtiinsnhont 
repairs, maintenance, etc. So far as my cxp'ricneo extends, 
tlicbo email wurL, luiao not cuiiic under my care. 1 luivc 


always considered that many of them might ho done nway 
willi, and all such stronms, rivers, etc., examined to sec if re- 
servoirs cannot he conslrurtcd on llicm, nnd secure good 
means of irrigation, and to provido food nnd water-supply 
for the people and their ealtle, when the revenue from them 
wonld h" far mow secure. So for ns I know, tho rovenno 
from such Icmpornty works is very’ small, nnd liable to be 
lost hy many accidents, ns sudden flood sweeping them 
away, wlicii nil Inhoiir, etc., hi cost of construction is also 
lost, nnd the outlay must lip all incurred over nnd over 
again. I cannot conceivo liow they enn be remunera- 
tive to any one, and nro only resorted to ns a hwt des- 
ppi'ato menus, to soeuro a liveliliood for man and boast. 
'Veliiivi* nn inslaiiepin lliu Nngpnr water-works of how much 
water can ho stored in India from a vciy limited dmtnngo 
area, having nn nverngo rainfall of about 40 Inehes in the 
year, nnd nii these lines nnd date I would ndvoeatc the con- 
MnicUons of reservoirs on nil sncli streams ns nro referred to 
in llipsn quostiiins, nnd consider they would pay directly and 
indire’tly. 

D.~Tauttt. 

23. (1) In the distrirts I have s-'rveil, liic tanks aw 
geiienlly supplied witii usler from llie rainfall in their 
wveml riteJimenl nre.is. In some liulances, notably in 
.Madtin. the tanks nro .sho fid by ehannels from rivers sucli 
ns llie Vnigay. 

(2) The water is supplied to the land from sloices in 
(ha lank liaiiks, and led to tlie land by ordinary cliamiels. 

(3) Tliis is oalirely dependent on thfl season rainroll 
ami eanmil he sponfienlly replied to. llie tanks rcqrire to 
K* remedelled to secure a good irater-supply for at least two 
yc.ini* kiipply. 

(1) The .areas vary from .3 acres to lO.OflO in some 
eases; all depemhiit on a o-asiuiV rainfall. Of this, Mifli- 
elenl advan'.age ha.S tievir yet iieeti laki n. 

21. (1) If the isnki were iiiaile of cnflieiettl catnrily, they 
eeuld irrirate for two crops, on limited areas, to he carefiiUV 
milked out. 

(2) If water is properly supplied in Rviuthrm Indb, 
Tiinre valiiaMe crops arc always ciiltlvale'l. 

(flj The yield dejH mis nitirely mi the s(.a.:,in’s Tuinfiill, 
and reqiiires to he niere.r.irefully stored in large rcnjrvoirs 
and far more c,aref«lly dUtribtiled. 

23. If the irrigation is ntc.ll nneertain, everything Is deid 
lo's alimi I ; heni*.’ the swcimiulatiun of capital Lv Ike ravnl 
is imp'fsiltle, m.d aeeountsfor a great deal ( I hii gcniVal 
poieny. 

2/5, It 11 ,»y he in s'ur.c ir-tan«w ; Imt welN nri' nsnnlly 
eiiinrert.iiiilv i-tipjilVdwitl. w.ilerin t?.iDtIuni Inilis, they 
i-aimtt 1>e r.lii-l ci’.i to nlTad a gis.vl valcr-.»nppiy for irri- 

g vlim; puiqsj-T v. 

2“, Tee total annual s.ili!e of the pnidu-e p» r new dept nds 
w'l intindy on the wa'-n’* niiofall, and the n’.-.nnrr in uldeli 
this is st. r.d and properly ditlilhuleJ ; it is wry diilicult to 
islhrale it iven approx iiniitely. 1 J aiv aln.syshnind tlio 
mjal e. n'sdy to l,sv for llic water vie o Mvurely pri.iidcd 
ler him. liial the ^•l■lll'f.ts he derives from it inngt i>e in- 
ralrnlnhle. 

IS. This varies from 2 to I rupi is jvr n-re, I htdifve ; nnd 
is piid, I'l f.ir Its] knew, hy the ciiltiiator to the Government. 
I lime h.".il mi eri'.'rienro nlwiit it with private owners. 
Jfiiviiig:dM.nysdrtdt witli Oovcriiineut rjyate, I i«ve nlivays 
rail nhite I oil ollaiiiiitg n mto uu the ana oclinilly irtigaliul, 
IJvu’is-toni., lie., ar,' made hy the Ib'veniie Department as 
jvprcj. nteJ to the CVliiitorh. lingiiii cn, an' not iieniiitteil 
to intiTlew at all in saeh matten,. 

23. I nm not nware Ihal this practice prer,aili at all in 
Eoulherii India 

80. 'Ihii is usually executed tml of tlie teiwir funds alloltul 
hy the tiovemnieiil and imu'h money lias Uvn, and is still 
Irt’iiig, wasted cn this aecount. In Ikdiary Ircdueeil Iheeost 
of miiinli'iiMii'i' hy CO ptr cent, by ll-orougldy repairing the 
tanks, ete. It is imjiossilile to alnto the eon jvr acre per 
jinimm und.r tie exUling.syftem, wliieh 1 U'lievernmiol 
po'iibly wrrk well. I do not tliink legislslnre* wonld lie of 
any nn' ; it e.m he f.ar lietter wiucJied hy eonslanl and 
careful j,rofrv«lnnnl anpirvision hy the* Public dVorks 
Depart nienL 

3I-32. I do not think iUs at nil advisable to allow private 
P’rson* to conilntcl tjuiks in Fonthern Iiulis. eo far os I 
can judge it would only lead la eiidle.s* litigation. Tliere is 
absolutely nn diflleulty wimtever for (lie Govcrtiment to carrv 
out nil irription projects, (.eeure tliepuhlioiiilen'sts, a« well 
as lliosp of the iwuplo hy tolerable management if fmuls are 
provided fur thc.ie pnipoi.ci*. 
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^ 33. Somo tanhs nro considci-ably tilted, but tho rate of 
silting liBB Hover been recorded. I think dredging conld bo 
usofiillj' nppHcd in largo tanks and reservoirs. Iho best 
remedy for provontiii^ tho silting up of tanks is to oneoniagc 
the rayats to dig this ont and nso it ns manure, free of ml 
cliargos under pretence of makjng revenno for the Govern- . 
meat ; this troy of dealing with tho people prevents all 
improvement in In^, as no one knows how inuoh may bo 
demanded of him, by even a peon with n bolt for tl»e Govern- 
ment. In famine times when the tanks arc quite dry, the 
people onn bo well employed in removing the silt out of 
their tanks and msting it nwny by Imnd-carts to their fields, 
in every village to so carry out tiie system of relief in their 
own villages. 

So Ihr as my experience goes I do not think tlmt wells 
can possibly ho relied on for any water-supply for irTjg.ition 
purposes in Soulhom India. Tlio primary roifc formation 
prevails so lorgely here, oad nil onr experience iiitbcrto 1ms 
shown that tlicso rocks have been subjeetod to such convul- 
sions and aro so full of faults and fissures, it is iinpossiblo 
to trace tho under-ground dminngc amongst tlicm, and tbo 
attempt to do so has so often failed, it is recommended now 
that the practico sliould be given up. TTo Imvo tbo expo- 
rlenco of ilia Kolnr Gold-fiolds to show that littlo water 
Can be obtained in tlio primary rocks. They have sunk 
sliafts, 2,000 feet in depth, and run out galleries in all direc- 
tions for many miles witliouthcingincommoded by the water ; 
in fact, thor are considering n project for conslrnctiiig n 
large reseiToir to supply these gehl-fiolds with water in nn 
adjacent river. In general, the Public Works Department 
hos not clmrgc of wells for irrigation purposes. I Imvo 
found water for suppljing the troops in a station, for drink- 
ing purposes, succcssfnlly in Bclbiry by boring end well- 
sinking : hilt 1 could linrdly recommend this operation for 
n permanent supply for irrigation purposes. I'hc wator I 
found was very good and clear, notably between tho liiIl-<, 
for tho supply of tho European barracks at Bcllary. This 
well has been in nro for more than 40 yc.srs,bnt the quantity 
isvety limited, and though of excellent quality, it was 
considered iimdvisafalo to attempt to deepen tho horo-holo 
for fiar of lonching the rock, when the whole supply would 
iiio.ii probably he lost I know’ of only one other place, near 
Bamnod in the Mndura district, where artesian wells might 
be sunk with success, ns the local fornintlnn .nppmrs to bo 
fovonrable, and 1 nndcrslnnd the KaiUrny Engineers now 
contemplate making tbo atiompt. liound iho margin of 
largo reservoirs, temjioiary wells, Norton's tubes, do., miglit 
bo need for irrigating pasture lands, but on no account 
should any ploughing or digging bo permitted, as tliis would 
certainly allow of silt being carried uown into the reservoirs. 
By some such arrangcinunt, a good supply of food and water 
conld ho alTordcd to many villages in tho vicinity of nil 
large reservoirs ; and the latgcr these nro made, the more 
usofnl would tlicy bo in all districts of Southern India. 

In conclusion, I beg to add I have no siiirieleiit records or 
data on hand to give infornintion on tlio polnia noted, as 
supplies of water or oiiUivalion in yean of amplo raiiifitll, 
scanty miiifall or in sr.ssonB of drought. 1 helievo svo 
have no such records in this Picsldcney and a great deal 
requires bj be done on this matter. Bat 1 h'cg to refer the 
Cuininission to the paper rend before tlio Civil Engineers' 
Insiilutioii, London, in 187-1 by ilio present Sir Alexander 
Bimiies, C.E., on tlio Kiigpur waler-worhs which ho isirried 
out and the siieecss of this nrojccl cunfiruiK (he data hu hail 
worked iiiKUi. Tim general results can be briefly summa- 
rised. Sir Alcxaiidcrsclcctcd tho Ambiigiri lank for Ills pur- 
poses. 'I'liia reservoir lia.s n catchment area of U'O sqiiuro miles, 
nud held only 80,000,000 cubic feet of water, lie enlarged 
it so iiH to rontnin n gross qiuitilily of 2C7,GG0,(X)0 eubio 
feet and the conclusion he arrived ut after more oxporiciico 


vras that it might have boon enlarged to contain 70,000,000 
ouMc feet more, on an average ; that is to say, from a catch- 
ment area BO small na G'6 sqnaro milos having an avontgo 
monsoon Toinfall of 37'0 inohes ho calculated ho could store 

327.600.000 enhio feet of wafer. This gives a yield of about 

1.800.000 Ctthiu yards per square mile n£ drainage area; and 
if we estimate that an acre of land requires 1U,000 cubic 
ysxds for one crop of lico cultivation, his data show that 
from every square mile of drahisgo area wo can on nn averago 
cnltirato 180 norcs for one crop by storing tho water in a 
basin when tho rainfall is by no means heavy for tho 
tropics. Tho nvorage nniiiial rainfall nl Nagpur from 
19 years' observations is 4ii‘73 iticlics. Of this amount 
37*6 incites fell during the monsoon montlis from Juno to 
llio early part of October ; tlio balance 3‘21 inohes fell in 
showers during tlio re it of the year. 1711011 it was proposed 
to increase tho store of water in this reservoir in 18b0-'J0 by 
16,000,003 enhio feet, it svns recorded that Sir A. Binnica’ 
work had been n coinpicto sucrcss. Tlic information he gave 
in his paper regarding tho rninfnil, Iho run-oif, the laiscs 
by eviiporation and percolation, etc., is by far tho best I liavo 
oyer met ivitli ; and with modirir.atioiis to snit other locali- 
ties ran be readily uscil for nil parts of India. His remarks 
on the fluctuations of .(ho rain&ll in tlio tropics arc of tho 
grc.atcst importanro, as they show liow iieccsrory it is to 
make all reservoirs in India of tho largest capaoity possible 
so as to store nud modify theso enormous fluctuations. How 
great these are, ho inslnnccs in two well known cases : in 
Alndras 23^ inches of rain has fallen in 24 hours, when tho 
average is about 48 iiiclics in tlio year ; and in Bombay 14 
inches was gauged in 21 hoiu-s, wlien tlio avorago fall is 
aliont 70 inches in tho year; that is to say, 60 por cent, of 
the iivomgc r.iinfiill fell in n ^y at tho former pinco and 
fully 20 per eent. in tho latter. In all sneh instances it is n 
wcll-knotvn fact the floods in ail tho rivers of India dis- 
charge immense volnnics of water with great mpidity as 
their beds have very strep inclines, and in n few days or 
oven hours, immenso volumes of water nin off uselessly into 
Gio sea, which Sir Alexander pointed ont SO years ago should 
be modified by good storngo reservoirs; and tlicro is no 
difficnltir in findnp good sites for sueb works on tbo rivers 
and their tributarirs in Southern India ; and during my 
service I have noted many places where very voluabic reser- 
voirs miglit be eonstTiictcu, but never Imd the means to work 
tbeso out. except for one of llio Godavari district, which was 
calculated to irrij^ato 46,000ncn<snf land and tomoilcrato tho 
floods of n largo jungle stream which docs much injury to tho 
western delta. But the eslimnto has iicvor been snnetioned, 
though it WHS all prepared and rraily in 1872. In Mysore, 
whore tho averago rainfall is 3G inches in Iho year, falls of 
6 and 8 inclie.s tn one mnhi have been recorded. As the 
general incline of Iho Mysoro plnlcau towards the cast 
const is about 16 feet per mile, tho waters of such rainfalls 
run off most rapidly, and , arc nil lost for want of good 
sturago reserroint in the b.asiiis of its rivers sneb ns tho 
Cauvery, its tributaries, and minor cntchniciit areas. 

I r.m only given gcncralidcn about such works. Every 
project most bo well looked into bj' itself. For instance, 
the reservoir on tlio Tuiigabbadra river would be full nil 
through the monsoon season without n doubt ; so tho question 
of its W’alor-snpjily is very simple, Imt the distribution of 
this in tlie hot wcallier must bo earefully regulated so os to 
make it last as long ns possible. 'Eliis river receives nl times 
large .qwinlitics of water by heavy slornw in tho hills 
during tho hot season ; hut llicso innnol, of course, bo 
dopended upon. In a river like tlio Penner, which only 
tvi-olves a modcnito supply of water from tho south-west 
monsoon, and all its heavy flood waters from the north-east 
monsoon, which last only for short periods, and rush off 
with great velocity, it will Iw ncccs.wj’ to have sovornl rcser- 
voini if its waters nro to bo fully ulilired iu llio Cudiipnh 
mid Nclloru dislriels. ’ 


1. Q. {The TrrsiJcnt,)—'\Vc oro much obliged lo you, 
Gcnerul Fischer, for tho memorandum you Imvo sent to the 
Comiiiissinii. 1 think you arc tho suniur Irrigntion Oflicer 
now in India? — Yes, Sir. 

2. Q. You say in your memorandum tlinl "in the 
Ciiddnpnh district tlio tnbiiiiirio.s of iho Penner rivor offer 
sovoraf sites for largo rcicrroira.” I)o you know if the 
district was over sm-vojod P— No, I lellovo not. 

3. Q. As a matter of fact, no water is stored?— As fur iix 
1 know nothing is done lo sioro up water. Wo linvo had 
plcnly of tanks, largo tanks ; somo old native tanks, hut 
exeoptiiig tho Ponner project no other project was corriod 
out ; uolhiug iu tbo way of bluriug water is duuu iu iiiiy 


port of thin ooiintry or in the Conlrnl Provinces. Wo hnvu 
had n number of projects in addition iu tho Tiingnbhudrn ; 
another project was the Tiiiigahlmdra river project in tho 
Belhiiy district ; there was also n project fur tho Ohinna 
ITiiggri river ; Ihoy Iiavo not been cimicd out ; nothing has 
hcon earriod out oxeupt tho Kiblnu and tho Godavari works 
oil any proper scale for the storngo of tho ordinary rainfall 
in Soiilhcni India or for its proper distribulion in nay 
cconomienl ninmier. 

4. Q. I think oiiu of tho greatest difliculties lliat we have 
evidence of before the Coiiiniissioii is the jircsonoo of 
hlaek-colloii soil in most places? — I don't understand why; 
iu most parts of the BcIIniy didricl black-cotton soils nro 
very Inrgoly irrigated. On llio Tatignbbadra channel it is 
cnlinily u blielc-cutloii soil. 
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INDIAN IBRIGATION COM51ISSION : 


6. Q. “We Lad only this morning evidence to the effect 
that mjats aro greatly reluctant to irrigate in blaelc-cottoiv 
soil. Wo have evidence that in Knmool and Kuddapah it 
is very difHcalt to got layats to toko up irrigation under the 
Kurnool Canal P~TLo question is ■whether they could get 
sufficient water in the proper season. I don’t tliink _tho 
Knmool Canal was carried out in a proper way ; tho original 
project was to carry tho canal on a contour on cither side o£ 
tho valley of thoJCundcm, tho water being distributed on 
botli sides of tho valley; it •was to be joined to tbo 
Bnoldngbam Canal (discussion on tho map followed). 

6. Q, Wasnotthislincnppror'cdbySirArthnrCottonP — 
No. Tho Company carried out the work in their own 
way. 

7. Q, It was Sir Arthur Cotton's brother who sclocted tho 
line P — Ho ■was not very long hero ; ho was too old at that 
time. Colonel lingh Cotton had been twenty yctwa in ser- 
vice ; I don’t think he -was very long here. I never know 
anything of tliis project until Lord Wenloek laid tho whole 
papers wForo me. I then said it was a great mistake. It 
should have been carried on a higher level (refers to tho 
map). Yon must gel an outlet ; navigation ends in a desert. 

8. Q. Wo have got railwws in most places now?— llnff- 
ways don't suit ; they have done nothing for tbo land in 
England. 

9. Q. Railways have driven navigation out of Egyrt?— • 
Because they have no proper n.avigablo canal. I coulii only 
tell yon what h.as occurred to ns in tho Godavari district; 
you must romember tliat rallw.ay freights nro heavy freights. 

10. Q. The question of irrigating Belliiry seems to ho a 
difficult onoP— I holievo tho Tnngabhadra project is per- 
fectly fcasiblo, blit tho whole thing must bo ohanged. It 
will never do to carry it out on tho lines they have surreyed ; 
they must bo ontiroly changed ; they Lavo gono on avoiding 
oil rock cuttings. 

11. Q. You say there wore levels taken? — TIioso wero 
my own levels. 

13. Q. Arc tho.se records in Madras?— Every paper of 
mine has been losit ; every single paper. 

13. Q, It is a great misfortuno; I understand you 
proposed a reservoir near Uospet P — Yes. 

14 Q. You say, General, in reply to question 3— “ I 
alwayu endeavoured to come to somo agreement with the 
people for a wator-mte, and gcnomlly succeeded with them, 
Imt I fear after I left a district this was upset"?— Yes ; wo 
made arrangoiDonts with tho revenue officeis and prepared 
proper estimates ; thceo estimates were signed by tho layats 
aud sent on to tho Collectors who countersigned them. 1 
hod no difficulty about it, for the rayots were very willing 
to do tho work themselves. During tno mutiny it was very 
difficult to got money. 

16, Q. This was boforo the days of the Public Works 
DepartinontP— This was in 1855. 1867-68 were mutiny 
yesis, and tho Public Works Dep.irtmcnt wo$ cut down very 
mneb. Wo wero able to do nothing escept ordinaiy repairs 
and militaiy works. 

16. Q. Yon say — " as o general rnlo, I would never allow 
all tho water stored in a reservoir to bo run ofi'in ono season ; 
at least SO or 26 per cent, of it should be retained in it 
for tbo use of man and bca^t during the hot weather "? — 
would not. The great objcol of one of these reservoirs is to 
keep a supply ot wator for tho surrounding villages. 
Supposing you had a thousand millions oubio feet of water 
stoicd in tlio tank, I would keep 260 or 300 million cnbie 
feot loft in tho tank. 

17. Q. Merely to soak into tho ground P — It does not 
saak into tho groimd ; if laud is once saturated, it docs not 
absorb much. 

18. Q. This tank would be roplcnisbcd from year to 
year P— If it is, so much the better ; in tbo year of very 
short rainfall or a groat deal of distrciis, stored water in a 
big reservoir would bo of great assistanco to many of tbo 
surrounding villages in supplying drinking wator and keep- 
ing tbeir enttlo supplied with fodder and water. 

19. Q. Yon must have bad experience of the silting up 
of tanks. Have you known cases whero silting up was rapid 
enough to bo measured P — In tho black-cotton soil tanks 
silt up a gieat deal. These tanks in Bclinry nioveiyold 
and for many years they don’t seem to have silted up. I 
saw in some papers a report of the Daroji cultivation ; bat 
ibore is ono thing it receives its water from tbo Sandtir 
valley ; tbo znmindcr cut away all tbo jiinglo and as a 
result the rainfall has diminished from 45 inobes a year to 
22 iucLes. liio Superintendent of Eorcsts under tho Gov- 
ernment of India noticed this in his report; this is a very 


serions question. It would bo better to have a reservoir 
down hero (refers to tbo map). 

20. Q. It has not been surveyed ?— They tried ; it is all 
sand; they could not make a reservoir. Thcroia unreason 
why you should not make a rcsoivoir, because it is sand ; sand 
is tbo best thing for foundation yon can possibly have if it is 
well managed. 

21. Q. You bare no experlonco of tho mischief done by 
reh P— I have never seen anything of it in Soutliern India. 

22. Q. Wo baro beon told that thero Isa good deal of it 
in Knrnool. Have yon seen it ? — A small aica ne.ir tho 
canal is affected. 

23. Q. We hear that some places have become quite unfit 
for irrigation?— I have not seen them; you can airways get 
rid of salt very easily with fresh water. A good deal of 
land was water-logged on the Godavari, hecanso they had 
not got drainage; in 1869 drainage was carried out and an 
immense quantity of land was rocoverod. 

_24. Q. {Mr. Hiff ham ^ — I nndcrst.and you to s.ay. General 
Fischer, that tho faiinro of the Eurnool rayats to take the 
cmol water WM duo to the Knrnool Canal having boon taken 
on a wrong line P — Yes ; it was taken down the valley of 
Knnder instead of on a higher level. Yon cannot irrigate 
up-hill. 

25 Q. Which side of tho valley would you have taken 
the camilP — Both aides. 

26. Q. Yon don’t know why they took that alignment P— 
I don't know ; I luid nothing to do with it. 

27. Q. Yonr lino of canal was originally alongside tho 
valley P— They took the project out of my hands ; 1 never 
saw it for years afterwards. 

28. Q. Still why won’t people take water for tho laiid 
which _is commanded P— Because they have got no market 
for their prodneo ; they have got no means of communica- 
tion to get their produco away. 

29. Q. How do they get their dry crops away P — They 
arc sold locally a good deal. 

30. Q. According to tho information wo have, tho 
produco from dry crops in a good year is extremely heavy? 
—Yes ; there ate many good years coioparod with badyeara, 
but tho rayats aro perfectly ready to take water it yon give 
thorn proper moans of carrying the produce away. 

31. Q. Don’t^ you think a lurot would make more from 
dry crops than irrigated crops?— On an nverago you get 
about 8 annas an acre assessment on dry crop. The ray.it 
would never pay wet assessment if hois not boiicllted; tho 
profit ho gets is about Bs. 2-8-0 per aero on diy land 
compared with Rs. 20 per acre on wet land on nn avcnigo. 
Tlio rayal wonld never take water unless he w.is confident of 
getting full HUppIy. 

32. Q. He would have to devote more labour .and time to 
wet miltivation Ibau to dry ?— Certainly ; but he is more 
certain of his profit on wet crops than on dry crops. Dry 
crops in India aro n very- precarious cultivation. 

33. Q. If the Knrnool Canal were mode navlgablo and 
connected with tho Buckingham Canal, would people tako 
water for converting their lands into wetP— I think they 
wonld, ns eoon ns thoy seo their way to it ; they aro very 
chaty about taking water niitil thoy see water nvailablc. 

34. Q. Thoy have had an opportunity of seeing it for 
twenty ycarstp— Yot thoy hold on, because thoy have no 
outlets to markets by cheap wator-w.iys, 

36, Q. AVc nro told that Nolloro is a suitable district for 
irrigation?— 1 think it is ; yon Lave got a snilioicnt supply 
of wntcr nnd yon could make a reservoir on tho Fenner nver. 

36, Q. IVhat do you suppose wonld be the irrigation in 
that district supposing yon got sufficient water P— Certainly, 
ono or two millions of acres of land. 

37, Q. Yon St-iy you cannot got storage in Ncllore district 
itself ? — On tho Fenner you cannot got a very large quantity 
of Tvater ; yon will have to depend on the Tiingnbho^ ; yon 
will have to make a very largo reservoir ; the rainfall, os you 
know, is prec.’irious. 

38, Q. Yon require wator from other basins to supplement 
tbo supply of tho Fenner P— Yes ; the Tungabhadra and the 
Kistna got tbeir entire supply from tbo TYestcru Ghnts, and 
they never fail. • I don’t think yon could entirely depend on 
the Fenner. 

' 89. Q. (S’/ie Pmifcttf.)— Yon say that water should bo 
stored in a reservoir on tho Tnngabhadra for use in 
NcllorcP-Ycs. 

40. Q, It wonld be taken down below Knrnool P — Yes 
and join tbo Buokingbam Canal (refers to tho map). 
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41. Q. (JI&. arra conld Lo protected in 

, iKo lower districts from tbo Tnngnblindra. project?— Aboht 
8 million acres. 

42. Q. That is the wliolocultiynble area of the district P— 
Oh, no ; the area of Nolloro is 0,000 square miles. 

' 43. Q. Do yon think yon could bring down enough wnter 
for that P — If yon got a good supply of wnter you might 
hnro 3 millions. 1 shonld bo gnito satisfied if I got ono 
million. 

44. Q. Do you think yon can bring wntor by menus of 
tho present Knmool Onnnt P— No ; by taking another canal 
through the Knndcr Tolley yon got n much larger quantity 
of water. 

46. Q. Yon would bare to reconstmet the Kumool Cimal 
altogether P— Yes. 

40. Q. I nndcrstond yon to say that Sir Arthur Cotton 
wanted to bring water from tho 'i'nngabhndra throngh tho 
Dollary district into Ifclloro ?— Yos. 

47- Q. Ton think it is quite imptacUcabloP— Yes; tho 
loTols will not permit it. 

43. Q. I suppose yon hnro scon hir. Gordon's align- 
ment P— Yes. 

40. Q. As for ns yonr inTc.stig.ation wont, it was not 
possible to take the supply through the Dcllnry 'district P — 
No ; not without making about 800 or 350 miles of canal. 

60. Q. {Mi'.JSHchoUon .) — Did you find it possible to 
work tho ktidi-maramat system in yonr time f — ^XJo. 

51. Q. The rnyat executed minor repairs to the tanks P— 
Yes, 1 nhrays tried to repair the tank ns much ns possible 
under profc-uional supervision. I don’t think it ought to 
bo left in the hands of nninslructcd native people. 

62. Q. Did yon find that tho long standing cnetom of 
making all classes of potty rrp.airs by tlie people nt tbeir 
own cost was practised and practiaablo in yonr days P— It 
was pmetised ; bnt it is not n very good system ; it i.s far 
better for professionnl men to see tho tank, to put it into 
working order, and to make tho inyat do the lighter part of 
tho worit. 

63. Q. Originally was it not tho enstom that all classes of 
repairs should be undertaken by tho rayals P->It was. 

64. Q. In tho early part of tho oontniy P— Yes. 

66. Q. Gradually nil Hint fell into desuotude P— Yes ; and 
1 believe nn enormous quantity of water is waded. 

60. Q. Degardingsomoof these old projects do yon roinom- 
her whether ono of ttiera was that tlio wnter.snnply of llio 
Pnbr basin should bo augmented by waters of tbo Tunga- 
bbadrnP Do yon remember any such proicots ns n part 
of Sir Artbnr Cotton's scheme ?—l think there was some 
project for tho Palnr river. 

67. Q. Tlioro was some project for ennying water to tho 
Pnlnr vnlJoy from cut sidoP— 1 don’t romcinber ; I think you 
srould hare to go through tho Mysore country to join tho 
Polar valley. 

68. Q. (lifi'. Bajaralna Mudaliar .) — Do you also re- 
memher Sir Arthur Colton speaking of high level reservoirs 
on the NilgirisP— Yes. 

69. Q. There was nn attempt to carry oat n high lovcl 
resorvoir P— Yes. Dy the silting process. 


. 60. Q. Do yon rememher of his speaking of a survey 
being made on tho Nilgiris with reference to a reservoir so 
for back ns 1828 P— No. 

Cl. Q. Tho idea of tho resorvoir was a proper ono P— Yes, 
it nonld he of lasting benefit to tho country. Tlio silting 
process failed so entirely it discoiurngcd people and, in conso- 
qucnco, tho storing of water in Southern India, on any proper 
scale, has been neglected altogctlior. 


Tho above questions and answers give so imperfect an idea 
of wlint I stated before tho Commission, I request the follow- 
ing explanations may bo added s—~ 

I urged before tbc Commission tbo absolnto necessity 
of providing facilities of access to port or market to msko 
irrigation suceoBsfnl, ns tins is ono of tho most fundamontal 
points connected with all improvements in relation to land 
cultivation ; and I illustrated this W the road I had mndo 
for the Singnnamulla tank in the Bcllar}' district— by making 
tbo trttiili C.anal navigablo in tho Godavari district ; as also 
by tho falling off in tho irndo^of tho port of Cocanada, by 
tho stoppago of throngh navigation for four months only, by 
tho fniluto of tho head lock in tho eastern doltn. 

2. I dc-serihed to the President and Mr. Iligham, on 
tho map, how I had fixed the sUo for tho rcscrvoic on the 
Tnngnbhndra river, and pointed ont tho manner in which 
tho canal should bo faikcn throngh tho hills to aWo tho 
Dorojee tank ; and, round this, on to tho south of Dollnry, 
and disclinrgcd thenoe into the Huggri river ; whence, by on 
anient, tho w.itor eon bo very easily dislribntod over tho 
Adoni and Fattikondn taluks, and a connection ostablishcd 
with tho Kurnool works ; and tlicncc tho canal rcqiiircs to 
hoc.arricd into tho NcIIoro dialriot, so as to connect with tho 
Duokinghnm Canal ; by theso means tho navigable canal, 
proposed by Sir Artlmr Cotton, from tho Dollnry aistricb to 
tlio coast, can bo very easily established. From tho south of 
Bollary I sliowod thorn a contour can bo run up tho Hnggri 
vnlloy, and across that river to discharge water into tho 
Fenner basin. 

3. I hcIioTo no.arly ono million acres of land can bo 
irrigated in tho Bellary district ns above skotelicd out by 
me. 1 should say linlf a million of acros can bn irrigated 
in tho Cuddapnh (listriot ; and, in tho Nclloro district, fully 
a million and-a-half of oores can bo iirlgnted from tho 
Ponnor river by suit Bhlow-orks; and tho dcflclont snnplios 
of vmtor in this basin are increased from tho Tniipbiindra 
and tho Kim na rivers, wbicb always have a snpcrabundanco 
of waior in them, daring every monsoon season. 

4. Many sites exist in the Ponner basin for brgo 
sloraTO reservoirs ; but this riror is vory slightly nffeeted 
by the Bouth-wcst monsoon, as it rises in tho middle of 
Mysore, and not near tho Western Qhnts. If the north-east 
monsoon is hc.av^’, tho Fenner receives an abundant supply 
of rainfall, which now runs oif voiy rapidly to wnsto into 
tho soa. It is, tbcroforc, ndvisablo to secure os mnoh of this 
ns possible in largo storngo rcserroirs ; bat to afford tbo full 
benefits of irrigation to tho Nelloro distriot, and to 
scenro through navigation from Bellary to tho coast, tho only 
rivom which can ho relied on, in this part of Indio, aro tho 
Tungabhadro and tho Kislnn. 


Mr. M. K. KitAnuoAT, Assistant Clilof Bnginoet for Irrigation, Tank Restoration Scheme. 

(Madras, 11th February 1903.) 

(Answers to Questions toi' Puhlio Works Officers.) 


Question 6. StntomenU showing the numhor and irri- 
gating capacity of tho minor works in each district arc 
given in tho Special Superintending Bngincor’s report. 

Tlio works may bo divided into three groups t— 

(1) Works wholly belonging to Government. 

(2) Works belonging partly to Government and portly 
to private ownors, inamdars, and zamindors, ole. 

^8] Works wholly belonging to ^rivaio owners affect- 
ing lines of railway or systems of irrigation works. 

Groups (1) and (2) mny again ho snb-divldcd into " Im- 
perial" and "Minor” or, os they aro now termed, "Class 
Iv (a)*' and “ Gloss IV (6) " works in charge of tho Public 
Works and llovonuo Dcp.'iTtmonts, xemcctivol^, tlio broad 
lino of dcmnication being a capability ot irrigating more or 
less than 200 acres (vide paragraph 3 of note on tlio Tank 


Bestomtion Schomo in report of the Special Suporintending 
Engineer). 

In group (1) Govorainoiit enjoys tho wliolo rovenno 
derived from tho lands irrigated and undortakes tho mninto- 
imnco of all works. Tho Tank Bcsloration Scheme deals 
, only with works irrigating more than 10 aercs. 

In group (2) Oov'ommcnt enjoys tho rovenno on the 
inyatwori lands irrigated and gcnorally tho quit-rent on tlio 
roinaindor. Govemmont undertokes, os a rnlo, tbo mniuto- 
nnneo of such works, a contribution from tho privnto oimcrs 
being lovied in proportion to the extent of thoir intorost in 
tho work, which is dcloimincd from a consideration of tho 
extent of lands irrigated by each party. 

In group (3) tho works aro repaired and tho rovonuo 
derived from thorn is enjoyod by the owner. Govemmont, 
lioworcr, stops in in tho ease of tanks threatening danger to 


Oeneral 
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SI line of Tsitray, a rSovernmcnl work or of wotI:*, to 
.•'’0 tKa! tJin work'* ar.' l:ri>l at a rafi* (Railrray 

I’rotJ’'i3on Art IV «if ISSC). 

During till' prossTW* of Tnolc IJt -.f oral ion Prlintnp optw- 
lifiDi. (-rtiiA.'itt'i for n-pair't of all tlic trorks TiiTt’smf'l aWo 
art' pn jiarHi n'itaaloi for {,'TO'ipi (i;i-mrH2) liring rent lo 
the PijjKTlntend'nsp Kn^'ineera for csmtion. Trlino tliov for 
rrorka qnd'T groap (3) are rent to Collectors lo Into them 
ramVd onl by the parties roneerned. 

l*or chtis IV {h) Tforks not taken nn for Inrfrtigaiion, or 
for thoie already rejnired aniler the Tank Piertoratioti 
Bcherae, estimates for repairii are prepared by Colleelorg and 
stnrtioncd up to Its. «'00. UtlimateM estcedinj: this amonnt 
IiaT'* be'n rent to the Uoard of itevenee throucli tl e Tank 
Ilestorafion Sehemc oIEre srhere tlio}- Iiare heen scriitinirod. 
Ijiider recent onltm estimates exeeflins Ilr. 500 and tntliin 
the jwvers of ranetion of Snperinlenrlin" Enpneers trill be 
sent to the>c oiTieers for sanction (G. 0. 2fo. 2rj31-W« dated 
Srd October 1001). 

Tlie rarats iiilerri.tel in srntks of groups (1) and (2) are 
expected to rarry out " pcllv repairs'' under iL-U(ij*inaran)at^ 
sneh ns cicara'ice of sill in channels and remoral of priefcly- 
poar on ii/mAr of tanks, etc. ; but it is bclicred tlat in many 
districts very little is now dono by them. 

Tlio Bceonnls regarding exjiendifiire. etc., on these works 
are being prepared in tho Irrigation ofHcc. 

Tlie object of the Tank Restoration Scheme is to aystc* 
matic.ally investigate the position nnd injuircmcnts of each 
irrigation work with reference to the irrigation works nbore 
and bcloir it, laydown a standard of eiTieicney for caeli work, 
collect financial and kydranlic details of the same, bring 
cneh work to the standard of efficiency nnd to record the 
information eollcclcd for the future guidance of the officers 
of tJie Itcvenuc and Public Works Departments. 

The number of works investigated and the average area 
and revenue dependent on them nre shown in columns 3, 
d, and 5 of statement A. 

The number of works on which improvements have heen 
carried out nnd the cost of improvements arc given in 
columns 0 nnd 7, rcspcrtivcly, of statement <k. 

Tlie average area irrigated nnd revenue derived beforo tho 
improvcnienls nro given in columns 4 nnd 5 of state- 
ment A. 

“ The nverngo area irrigated and the revenue derived after 
the iinpros-cmcnls" nro difficult figures to nrrivo nt owing to 
the fact tliat tho “ execution ” of works is spread over a vast 
number of years i nnd to jirepare such statements the exact 
dnto on which each work was completed mart be Imown, and 
this information is not fully nvnil.able. fflie tabulation of 
the figures is one that can only be done in the Rcrcnne 
Department. 

Tho figures shown in columns 8 nnd 9 of statement A are 
approximate, but must be considcr.ibly in excess of nctunls 
ns cxplnincd in the " Remarks " column of the statement. 

"TIio number of works investigoted more thnn three 
^•ears ago, but not taken up for repairs for want of funds." 
Tho nboTO particulars nro given in rtatement B. 

The correct number of work.s pending execution on 31rt 
Aforoli 1901 cannot bo given owing to the number of partially 
completed works entering into tho calculation. For practical 
pniposc.s, however, the expenditure and not tho number of 
works will snffice. 

Owing to tho aggregate grants for the throe years, 1898- 
90 to_ 1900-01, being generally in excess of the balance 
of estimates in hand on Slst Uarcli 1896, there n’'C only two 
distiicis— Cliinglepnt nnd Mndnrn— in which estimates may 
be said not to have been taken up for three years for wont 
of funds. It must not be forgotten, however, that in some 
districts, sneh as Tinnevolly, Chinglcput, and Anantnpnr, tho 


investigation work hrs bvn stopp'd on a'*jonr.t of the large 
bahnrn of estimates in Kami. 

“ Work done ami remaining to he done " in the Pte-sideniiy 
nmlerilie Tank Remltilion Scheme— 

Sq. milei. 

Total .*.rea to be invesii* 
gated . . . 110,853 (approximately), 

Area investigated to 31st 
M'aroh 1901 . , ,46, 159 ( „ ) 


Area still lobe investigated 71,390 ( ,. ) 

or about Cl per cent, of the work lo be dono. 

Another method of calculation is this — 

Acres. 

Average area aircelcd hy all works 
to ho ins'crtigated . , 2,231,283 

Averaee area investigated to 31st 
.March 1901 . . . 750.255 

iVverase area still to be investi- 
gated 1,481,033 

or about CG per cent, of the wnrk to be done. 

|i) Expenditure incurred on the work of survey or in* 
vestigation is Rs. 16,98,704 approximately (vide statement 
C). 

(ii) and (ill). No tH-fmrtion is now made between Im- 
provemcnls and repairs, so that the .expenditure incarred 
under each head cannot be separated. 

•Tie estimated cost of repairing works up to 31st Mnreh 
1901 is Rs. 66,30,3 12, or Rs. G5, 61,973, inclndingthc eluugcs 
for tools nnd plant (mde statement C). 

No donbt flierc has been some improvoment in the pro* 
lection afforded hy works which had been rejaired nnderthc 
Tank Rertorafion’Seheme, both in extent anil eert.ainty ; but 
sufficient data are not available to point to marked improve- 
ment which may bo attributed to this expemliluro ; such 
data should also t.akc into ncconnt the canso nnd nature of 
remis*.ions, ahameter of the seosons, etc.,_beforo and after 
tho execution of tho repairs. It may certainly be alBrmcd 
that tho exponditnre has prevontedrotTogression for some 
years after the excentinn of repairs ; but nnless some rotisfne* 
tory means ate devised of maintaining the works, the hundt 
willogatn deteriorate. Tho exponditnre incurred, however, 
on slniccB nnd escapes is in most eases of permanent 
benefit 

Undf-r the Tonk Restoration Pchcrae it is intended to deal 
with all the works in the presldcn^, excluding tlie West 
Coast, the Nilgiris, private -territories, and the largo systems 
of irrigation works in charge of the rcgnlnr Public Works 
Department officers^ so that the total number of the works 
r,annot be inereared, tliough the number dealt with in a 
given time could be greatly increased by tho assignment of 
more funds. 

Tho cfiieicncy of the works could_be improved if more 
funds were made available ; but it is rather tho aim of tho 
Tank Restoration Scliomo to bring works to their normal 
stindard of efiiciency or to tho standard of efficiency to 
whidi they wero originally designed ns nc.arly as can bo, 
allowing tho ordinary oivialons to deal with tho increase 
of ctficienoy. 

The distrihntion of tbo funds now available is determined 
in tiic Irrigation otficc with reforeneo to the applications 
made by the Buperintending Engineers and the number^ of 
estimates likely to be sanctioned for aaeli division having 
due regard alto' to tho limits fnnds available (eWe state* 
ment D). 

No niter, ition in the existing system in this respect seems 
called for. 



SELECTED EVIDENCE. 


121 


A, — Staiemeni aJmoing the ntmler oftooris \Claa» IV (a) and (bVj inveatigaieil under the TanhReetora- Mr. M. B. 
iion Scheme from the eommeneement ^ operations up to Blet March 1901 and the revenue de^ ‘Xharegai. 
pendent on them, etc. 


No. 

Distiicls. 

Nnmbcr of 
^ works 
investi- 
gated by 
Tank 

Restoration 

Schome. 

Averngo 

area 

cnltiratcd 
under works 
in eolnmn 3 
boforo 
investiga- 
tion. 

Averago 
collootion^ 
of rovenue 
before 
investiga- 
tion. 

Nnmbcr of 
works 
on which 
improve- 
ments have 
boon carried 
ont, 

1 

Actnal cost 
of improvQ- 
ments on 
works shown 
in column G. 

Proposed 
apaiat after 
improvements 
(appraxi- 
luatoly). 

Expected 
revenue 
after improve- 
meats' 
(approxi- 
mately). 

1 

2 


3 

4 

6 

C 

7 

8 

9 



t 


Acres. 

Rs. 

m 

Rs. 

Acres. 

Rs. 





Not entered upon by tho Tank ncbtomtSon Scheme. 

■ 


1 

Ganjam • . 

. 








2 

Vizatmpatam 


143 

20,421 

65,337 

137 



90,037 

3 

Godavari ' . 

• 

170 

13,081 

27.478 

174 

1,01,038 



4 

Kistna 

• 

201 

12,081 

56,958 

200 

1.63,396 

14,124 

78,607 

S 

Ncllorc 

a 

283 

71.6CG 

3,10,663 

18 

1,02,6.58 

88.833 

3,93,898 

tl 

Cuddipali . • 

• 

111 

7,183 

30,872 





7 

ICurnool . 

• 

221 

22,185 

05,822 

2*20 



1,41,322 

8 

Anantipiir , 


123 

27,304 

95,005 

72 

1 1 itr, >:nt\ 3 

25,335 

1,00,046 

g 

Bcllary , 

• 

2.3 

1,437 

0,994 

21 


1,920 

0.014 

10 

Salem . . 

• 

817 

48,078 

2,18,430 


3,13,049 


2,47,969 

n 

Coimbatore • 

• 

147 

36,382 

“2,01.623 

147 


’ SSfl 


12 

North Areot 


8G0 

8.1,645 

4,10,311 


0,65,091 



13 

Cbinglcput . 

• 

liOjS 

186,000 

6,30,003 

911 

11,11,387 

vFm 


11 

South Arcot . 


128 

23,698 

1,21,620 




^^■TTnr!^l 

IS 

Tnnjoro 


241 

30.040 

81.674 

1 221 


' 32,865 

88,671 

It! 

Tricliinopol^' , 



iNot ontcrod upon Ly the Tank ^Restoration Scliomc 



17 

Mndnra . • 

. 

1,143 

101,810 

3,89,373 


11,22,562 

111,236 

4,51,313 

18 

Tinnevclly. 

« 

603 

CO,312 

2,83,019 

803 


01,070 

3,48,607 


Total 

, 

0,297 

• 

760,263 

30|3I,603 

f 

4,993 

1 68.09,870 

811,330 

34,81.296 


Xble.—tho ilgnTO<) in columns 8 and 0 arc bnncd on returns approved by Collcotors, and tlioy nro generally fmned on 
the Eiippo^Uion tliat tbc full ayal'A^ would be cultivated after improvemonts navo been carried out ; but in many instances 
this cun never bo the case owing to insuHicient supply, gencml deterioration of works, etc. 


jB.—SMemenl fliOieing the amount of Tanh Bettoration Scheme eHimatet sanottoned prior to 3Ut March 1898, hut 
I not tttiten up far repairs up to tie end ofSUt March. 1901. 


« 

No, 

Districts. 

' 

t 

On tho 31st March 
,1898. 

1808-99 indSOO-Ol. 

Ic 

On tbc Slst March 1001. 

Daring tbs three 
yenrs 1898-99 
to 1900-01. 

• 

Dolsnco 
nt the 
end of 
March 
1901. 

W 

a 

•S 

■) 

«A4 

S g 

1= 

(£) 

o 

OrS 

i-s 

•SS 

|.i 

JSz "S 
es S 

eo 61-49 

« C BS 

s‘5 3 
•J'® g 
®S-t 

|ssi 

m 

■§.2S 

B c & 

s 

•g§! 

■£'3j - 
ilti 

S 1 

^ H 
(9 «• 

s S 

•we S 
•e-e 

m 

v 

to 

Osg 

s*a -w 

•2 S V 

8 B t2 

S V 0 
^ »e U 

S i 

■S M 
cs o 

■J3 

aa 

V 

U4 eo 

c.g 

■c-S,j 

S e “ 

o BE 

§ g g 
<1 

s 

S g| 

•e'S «| 

O (3 S ' 
.5 t: 1 

■S 

r'E - 

“.5 » 

" s 

o S? 

sw4 ^ 

o s «» 

^ O *£ 

g’-g- 

c 3 » 

Amount of estimates. 

1 

2 

m 

m 

6 

0 

7 

8 

0 

. 

10. 1 

11 



Rs. 

Rs. 


Rv. 


Rs. 


Rs. 

Rs, 

1 

Gnnjam 




ee* 

ess 

see 

• es 

• es 

eee 

2 

Vioagapatam 

• »* 

• ■s 

sss 

• ee 

• •• 


ee« 

1 tee 

s es 

8 

Godavari . 

1041 

■i i-a 

10 

14,026 

1 

— 3,630 

1 


2.881 

4 

Kistna 

23+8 

K 

87+6 

18,716 

— 14+ 8 

— 7,2-12 

10 

9,122 

1.880 

6 

Nollore 

10+64 

KB 

10+108 

97.050 


- 67,076 

210 


1,97,924 

II 

Cnddnpah . 

SSS 

• •• 

• •s 

ese 

eee 

eee 

■ V 

eei 

• se 

7 

Kurnool 

• IS 

• •• 

set 

• ee 

eee 

ee. 


s ss 

• se 

8 

Bnantapnr . 

• se 


tee 

eee 

••• 

... 


eee 

ese 

9 

Aollory . 

sss 


css 

•ee 

• ee 

eee 

E 1 

ses 

ese 

10 

Salem 

238+60 

37.667 

120+287 

1,03,410 

113+ — 231 

— CG.BC2 

132 



11 

Cniinbatoro. 



• es 

• ee 


eee 

tit 

* eei 

see 

12 

North Arcot 

141 


220+147 

2,12,982 

— 79+ —147 

BWHl 

231 

2,81,270 

08,912 

IS 

Cbinglepul 

110+109 


138+128 

1,12,058 


67.666 

63 

71,934 

1,20.499 

14 

South Arcot 

68 

26,831 

66+20 

32,762 





67.363 

16 

Tanjoro 

110 

22,324 

92+37 

22,086 

18+ — 37* 

— 343 

2 

8,889 

8,040 

16 

■ Triohinopoly 

• ss 

s 

ess 

ee* 

• ee 

eee 

eee 

tee 

ess 

17 

Madura . 

104+80 


88+68 

97.999 

10+ —28 


0 

25,888 

73,084 

18 

linnovolty . 

69+00 

97,349 

140+214 

1,71,114 

— 00+ — 145 

— 78,706 

261 

2,68,432 

1,84,067 


Total . 

• •• 

0,07.650 

eae 

8,70,304 

eee 

-2,71.764 

... 

10,36,727 

7.63,973 


TbiB.flenio is dontittul. 

Hots 1.— It U tusamea that ettimates pnllallj worked out nt Ihoend ot oss nor will bo complotcd In lhesaboeqnent)car. 

Hots 2,— (o) Thoflnt nniabor In eolnmn S denotes pnrilsllr cotnpicird works ond the second nnmbcr nprcsenis irorko not token op (or 
escsotlea. 

(M Iho nrot narabor in eolnmn E dcnolco fnllr completed work s. The second nnmbcr represents works intllnllj completed. 

1 Tlio llEntcs In eolnmn 7 nro tlio nlgebmlo d Iflerenccs between those In colnmns a and S rcipoctlTcly, 

' Thomlfisi flgatcslncolatonsVnndS indloote tlint new estlnosteassnetloncd diiclni; the tbits jenrs, ISOS-VD tolOOIM», hsTC 
been token np. 


Ic ' 
(<■} ' 


VOI..IV 
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miAiN irbigation costamsiONi 


Hr. M. R. 
iQiaregat. 


C.—Siatment showing i%e amomt of eatitnaici taneiioneA ly He TanJi Hesloration Scheme, cost of 
investigation, and the cost of exeettiion, including tools and jplant charges up to 81st March 1901. 











Cost of 


1 


Years. 





Estimates 
sanctioned 
for Govern- 
mont works. 

Cost of 
investigation. 

execution 
(inclnding 
establish. 
moot and 
tools and 











plant). 









Rs. 

Rs. 

Rs. 



18S3-S4 . 



• 

• 

• 


r 62,066 

1,426 



1884-S5 . 

18S5-SG . 




* 

• 

• 

• 

{ 8,10,871 

3 1,23,862 

1 1.73,601 

03,717 

1,61,311 



188C-S7 . 




• 

a 

) 

L 2,17,607 

2,49,379 



1887-88 . 




• 


2,01,625 

86,383 

2,71,667 



1888-89 . 



• 

« 


4,91,309 

1,31,607 

4,87,107 



1880-90 . 



• 

• 


6.07,407 

1,03,541 

6.03,724 



1890-01 . 



• 

a 


7,23,617 

82,602 

6|87>336 



1891-92 . 



• 

• 

» 

6,63,672 

68,857 

6,05,019 



1893-93 . 




* 

• 

3,61,930 

66,069 

3,88,346 



1803-01 . 



* 

• 

• 

4,01,025 

62.647 

3,78,413 



1891-03 . 




• 

• 

4,07,017 

60.136 

4,48,774 



180S-9G . 



• 

• 

* 

2,77.BC1 

64,038 

6,33,616 



189G-07 . 




• 

a 

1,82,437 

63,220 

6,49.777 



1807-98 . 



• 

• 

• 

2,23,712 

64,167 

3,06,276 



1803-09 . 




• 

« 

3,78,730 

76,074 

3,30,634 



1899-1900 




• 

« 

4,80,117 

69,306 

3,66,676 



1900-01 . 



• 

• 

• 

4,71,252 

69,010 

3.77,814 







Total 

« 

06, 30, 342* 

16,99,378 

65,60,038 01 

P 








63,03,295, excluding cstab- 









• 

i 

lishinent and 
tools and plant. 

1 


* For iTorks only. 


D.—Slaiemtnl shotting the grants aUolltd to the Superinlending Engineers on account of Tank Etstoralion Scheme 

works in the several aistriets. 


Districts. 

Grant for 
1898-99. 

Grant for 
1809-1900, 

Grant for 
1900-01. 

Total, 







Rs. 

Rs. 

Rs. 

Rs. 

Gnnjam 


• 

• 

• 

« 




ta* 

Yizagapatam 


• 

• 

» 

• 



2,600 

2,600 

Godavari 




• 

• 

4,000 

1,000 

2,000 

7,000 

Kistna . . 




• 


10,000 

4,237 

2,000 

16,337 

Nelloro 






20,000 

46,000 

30,000 

95,000 

Cnddapah 


• 

• 

• 

• 


• •• 

16,000 

16,000 

Knmool . 


« 

• 

• 

• 


• ■0 

fia 


Annntapnr . 


« 

• 

• 

• 

1 - 

16,000 

40,000 

66,000 

Dcliaty . 



* 

• 


i 




Salem . 


• 


• 

• 

60,000 

26,000 

40,031 

1,16.031 

Coimbatore . 




« 



a** 

• aa 

• •a 

North Arcot . 






40,000 

35,000 

60.000 

1,36,000 

Chinglepnt . 


• 

• 

• 

• 

60.169 

60,000 

40,000 

1,60,169 

South Arcot . 


• 



* 

20,000 

14.000 

6,000 

39,000 

Tnnjoro . 


• 

• 

• 


8,000 

10,000 

5,000 

23.000 

Triebinopolj • 


• 

• 




• •• 


• •• 

Hadura . . 






60,000 

60,000 

31,000 

1,41.'DOO 

Tinnovelly . 


t 

• 

• 


C0,0CO 

60,000 

60.000 

1,60.0CO 




Total 

• 

• 



8,32,531 

9.73.937 


1. Q. (The President.)— Ton. arc specially employed on 
the Tank RcstoTation Soheme?— Yes. 

2. Q, Hare yon long been in obarge o{ it ?— For tbe past 
sixteen montl s. 

3. Q. Aro yon on Exeentivo Engineer in the Pnblic 
Works DoTOrtment ?— I am an Exeentivo Engineer, tem- 
porary tank. 

4. Q. What were yon doing before p— I was in thoEistnn 
Northern Division, where I otneiated as Exeentivo Engineer 
for sixteen months ; and before that I was Snb-Divisionnl 
OiEcor. 


6. Q. Yonsny in yonr nolo “tbo object of the Tank 
Restoration Scliomo la to systetnatically investigate the 
position ond rcqniremcnts of each irrigation work with 
Tcfercnco to tho irrigation worksnbovo ond below it, lay down 
a standard of cSicioncy for cocli work, collect iinancial and 
bydranlio details of tbo some, bring each work to tho 
standard of cfUclency and to record the informotinn 
collected for tbo fntnro gnidanro of tbo oiBeers of tbo 
Revonuo and Pnblio Works Departments.*' That is a com- 
prehonsivo description. When yon finish any tank, do yoa 
inform tho Exeentivo Engineer of the resalt r— No ; wo pro- 
pore estimates, and (heso are sent to the Snporinteading 
Epginecr for.oxecntiop. 
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6. Q. Aro thoso cstiitanteB all for individual tanks or 
systems o£ tanks P— Individual tanks. 

7. Q. Tlio schemo kas been goinS ou for a number of 
years P—Tos, for the past eigktoen years. 

8. Q. Do you think it will go on for many more 
years P— Unless we have more funds, it will liavo to go on 
for twenty-two years more, I calculate. 

ff. Q. It has beau vary up and down in its funds t— 
Yes. 

10. Q. May I gather from Table A in your evidence' that, 
the expected rcronuo after improvements being Bs. 
34,81,295 and the nvomge collcelion of rerenno before 
investigation being lis. 80,81,603, there is expected to bo 
a gain of about d'o laklis on As. 63,09,876, the cost of 
improvements P— Thoso are only approximate Ognres. 

11. Q. Column 0 shows the expected revenue ; is that 
the revenue of the at/alal F— Very often tbo full ayakat 
is not irrigated, and very often it cannot bo irrigated, 
because tlio tanks hare silted up. 

12. Q. Would yon spend money on a tank that was not 
fit for holding water P— No. 

13. Q. This iiguro in column 0 is called "the expected 
revenue after improvements "{ is there any grave reason why 
that revenuo should not bo realised P Is the figoro an out- 
side one ?->Thcse tignres weru furnished by tlio Collectors 
of the diCcrent districts. 

14. Q. Aro these genuine Ggnres P — Fossibly in former 
years these at/akals were irrigated : it is assumed that 
when tbo tanks arc restored they will irrigate the ayakat 
again, but^thu is not always the case, as somo of tlio tanks 
bnvo dotcriomlcd so much. 

16. Q. When you report on a tank, do yon give ony Indi- 
cation that tho tank cannot bo oxpected to irrigato the eamo 
arca^ ns before P— IVo fix the cnxiaciiy of tho tank aa nc.rr ns 
possible at its former dimensions. 

IG. Q. Is that tho Iheorotical or land fde capacity P— It 
is the actual capaoity of tbo tank, approximately. 

17. <2. ^ the tank is now ? — ^Ycs. 

18. Q. Don't you calculate tbo ayakat from tlint ?— -Wo 
take tho average for the past five years and workuiKni that ; 
ns a rule, our estimates don’t exceed five years' revenue on 
that ayakat. 

10. Q. As I nndorsland it, column 0 represents tlio 
avetaga revenue for the previous five years?— No i that is 
not tlio ease. 

20. Q, What is tlio T.aluo of tho improvements ?— Wo 
cannot give tho actual figures of increase of revenue, 

21. Q. Can yon givo approximate figures, I lake tho 
34 lakhs given in column 0 as tho cxjwetcd revenue after 
Improvements ; then I lake column C, \riiich ehows SO lakla, 
as the average collection of rovenuo before investigation, 1 
assume that tho diffcroiico represents the value of your 
improvements ; is that not so P — lu many cases tho full 
ayakat, os given in column 8, cannot be irrigated. 

22. Q. It was irrigated in the past five years P— No; 
thcso ore the areas that will ho irrigated after improve- 
ments, 

23. Q. Upon what is oolumn 8 based P— Tho figures aro 
supplied by tho IloTcnua Department. 

21. Q. (Jlfi*. ihSefron.) —Your works have been going 
on for eighteen ycam ; hare no measures been taken to find 
out what the uctuul results have been ?— Yes, please boo 
page 127 of Mr. Clerk's book. 

25. Q- nhvoyouany figures showing the actual area 
that has beau irrigated by caoli tank tiint has been re- 
stored P— No ; no nttompl has been made that way. 

30. Q. {The PiTiidcdf.)— If you had to defend tho 
position ns to whoMier this scheme is jaiying or not, how 
would you do it P— I don't think it should Jio considered in 
tiiat light ; it Iiiik prevented retrogression ; if the works hud 
not been carried out, nil tho tanks would liavo been in a 
very bad stato of repair. 

27. <2> Ibhctton,)—Viaa iiny attempt been made to 
cslim.ato tho value of tie rolrngrcssion, to calonlnto tho 
financial rcsnlts by direct or indirect improvement P— The 
figures nro in tho oflico of the Board of Rcronuo ; 1 have 
not got them ; you would linvo to gel the dnto on which 
each of the tanks was completed, so that it would tnko n 
long time ; very often there is n lapse of somo years from, 
ihocommcncomcnl of operations to toclr cowplolion. 

28. ft. {The Pmirfrup— You say Iho effioionoy of tho 
works could ho improved if more funds woro made available, 
lint it is rather tho aim of tho Tank Restoration Scheme to 
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bring works to their normal etandnvd of oDicionoy. That 2fr. JUT. P. 
does not necessarily mean that a tank would ho made larger Zharegat. 

than before P— Wo don't inoroaso tho eificienoy ; wo keep to 

tho same. 

29. ft. Snpposing that you found a tank in a series was 
much larger tliaii it should bo, would you cut down tho waste 
weir. Somo witnesses hare said tliat complaints have been 
made that tho waste weir was reduced P — Wo never rodnee the 
capacity as a rule. Vary often disputes arise between tho 
rayats along tho waterspread ; they say that tho weir lovcl is 
too high : in that case wo reduce it after consnltatioh with 
tlio Collcidor. 

^30. ft. You don't change tho level of tho waste weir . 
with reference to the position of a tank in a series P — No. 

81. ft. If 3 on found a tank unilouhtcdiy injuring a 
man’s land on tlio margin b 3 ' tho higli waste water P— Then 
wo shonld allow for compensation for tho niyiit. 

32. ft. Instead of altering tho waste weir P— Yes. 

38. ft. Supposing yon found that a tank might bo in- 
creased in size without harming any person’s land, would 
tlut ho carried out F — 'Ihat is beyond tho scope of the Tank 
Itestoration Solicmo ; wc don’t go in for oxteusions. 

at. ft. Notevoiiif tliBTowasn ole.ar ndvantago by the 
extension f — Yc.-!, in special cases wo do, but not as a rule. 

36. ft. Should it not he a standing injunction to any 
oSieor carrying out a scheme, that if ho saw a very advan- 
tageous posttiou for increasiog irrigation, ho shonld recom- 
mend it?— Yes, certainly. 

36. ft. You make over your estimates and plans to tlio 
Executive Engineers of the different districts through tlie 
Snperlulcnding Engineers conoerned p — Yes, and they carry 
them out. 

37. ft. Is it their husincss to carry them out without 
making any chmigo one way or another P — They often send 
in revised cstimatoi ; tlioy simply niter tlio rates. 

39. ft. (jlfi*. JT/y/iaw.)— When a minor h.isin has been 
coniplclciy restored, 1 believe a rccoid is maintained? — Yes. 

39. ft. Have yon got any specimens of the record here P — 

Ilioro aro copies in tho oliieo of tho Uoard of Uoronuc, 

40. ft. Has tlio Excciitivo Engineer noapyP— Yes, the 
Executive Engincor, tho Collector, oiid tho Sub-divisional 
Ofiicor; also the Chief Engineer. 

41. ft. Ilow many copies nro printed?— It varies accord- 
ing to tbo number of Sub -divisional Officers nud Dirisioiial 
Oibcers. 

42. ft- 1 ^ou’t (luito understand wbat your own duties 
nro intc^nl to tank restoration P— I have to scrutinize the 
calimatcB and see that the proposals made nro suitable. 

43. ft. That fa, the iiroposal rondo by tho parties in the 
ficldP—'riie parties submit estimates to tho office and there 
they are fcrutmixcd. 

41. ft. How many patties nro there P— Six. 

46. ft. How oro they made up P— Tho parties consist ol 
one Sub-Engineer or Supervisor, four Sub-Ovorseors, three 
draftsmen, and two clerks. 

46. ft. They send in their reports to you P— Yes. 

47. ft. How do you sorntinizo them P— I go through 
them in the office, and I take some of tlio estimates ; I 
cannot check them nil on tho spot; I select a few and 
compare them with details on tho ground. 

43, ft. Do j’Ott go out and inspect tho party P— Yes. 

49. ft. Do they send in esliraalcs one by one or for the 
whole drainage lino at once P— They ssnd them in at irregular 
intorvals ; they are supposed to send in a cortnin number 
aggregating Ks. 0,000 a month. 

60. ft. (afr. 766cf*on.)— IsUiotcnchiiaftyP- Yes. 

61. ft. (Hfr. JIfyham.)~J£ you thought somo examina- 
tion on the ground was nccosjnry, what would you do?— I 
should put it on one side and inspeot tho lank. 

63. ft. Aro the wUmalcs finally pul into print P— No ; 
they nro kept in manuscript. 

63. ft. Aro the estimates passed Ly you P— Important 
estimates or thoso for tho larger works are sent to tho Chief 
Engineer. 

61. ft. ‘When the cstimotos oomo to you, you don’t 
sanction thorn P — I simply eerutinizo iLom nnd pass them 
on. 

66. ft. I suppose sanction is noeordod afterwards P— They 
aro eanotioned in the office after soriitiny, nnd then they ate 
sent to the Superintending Engineer for oxoculion. 

B S 
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C6. Q. Ab fundi permit P— Yes. 

67. Q,. Practically you siliietion all up to a ccitaln 
amount P— Yes. 

68. Q. ITp to irbat amount?— Ps. 2,000 or more if thoro 
arc no difficulties; very often only the hand requires 
mising ; they are not sent to the ^uief Engineer nnless 
they involve some difficulty. 

' 60. Q. The amount Los nothing to do with it P— Not as 
B rule. 

60. Q. Is the local Exeoutivo Engineer over consulted 
about these estimates before they are passed P — He is if ho ' 
has taken up works that we arc investigating ; very of ton. 
we start an investigation of a work that has been token up 
by him ; in that case he is consulted. 

61. Q. We have had n witness saying that these esti- 
mates are sanctioned without being scrutinized by the local 
officers, and that they are drawn up on rather hard-and-^t 
lines P— I don't think the Executive Engineers have time 
to inspect all these works, 

62. Q. Hove yon hard-and-fast rales for regulating 
this P— We have certain rules to act as guides for enberdn 
natesj otherwise we should have to prepare the .estimates 
again in the Central Office ; the rules are not hard-and-fast. 

63. Q. (Mr. Fears’ case read out) P — That is on extreme 
case that hirapened in 1806 ; before there was a special officer 
in charge ot the Tank Eestoration &hamc. 

61. Q. {Mr. IbMson.)— "Who was in charge P — ^Tiio 
Assistant Chief Engineer for Irrigation ; he had no time to 
inspect the works. 

65. Q. (ATr. iZiy/iam.)— You don't think a case of this 
kind is likely to oceur now P— I tiy to avoid them. 

66. Q. You don’t think any special moasures are ucecs- 
sary to prevent that state of things P— No {there is more 
time for scrutiny. 

67. Q. The question is whether you can go out and see 
things?— It is uot possible for mo to see them all; I take 
them np at random and check them. 

03. Q. Are all those works carried out by tlie Bevenne or 
Public Works Department P— By the Public Works Depart- 
ment. 

60. Q. Are there anv charges made against the restora* 
tion works for the cstahlishment employed on them P— The 
ordinary ohaiges— 23 pet cent, for establishment and per 
cent, for tools and plant. 

70. Q. Do the figures in the statement hero include 
establishment P— Some of them do ; it is noted at the end. 

71. Q. Column 3 in statement C ; does that include cost 
of establishment P — ^Yes. 

73. Q. After a tank has once been brought to efficiency 
under the Tank Bostoratiou Scheme, is any record kept of 
the snms spent on it P— Not eeparotcly ; that is shown as an 
ordinary work. 

78. Q. Quito separate from tfao Bestoration Scheme P— 
The Tank Bestoration Scheme has only to bring it to a 
proper standard of efficiency, 

74. Q. After that a oertain amount of expenditure ia 
incurred occasionally on repairs ; is no record kept of that P— 
It is included nnder minor works, not separately. 

75. Q. Is there any means of ascertaining tho cost of 
repairs to tanks that have once been restored P — It is not 
kept Eoparotaly ; it would bo long and tedious work to get 
out these details. 

76. Q. Is it impossible to form any idea of what it will 
amount to P— It could he arrived at. 

77. Q. 1 understand Government sanction laigo sums for 
the restoration of these tanks ; the question has never been 
satisfactorily settled as to how the tanks should be kept in 
order if they have been restored ; could any idea be given 
of ^0 cost of keeping them in order P— Do you mean for 
tho maintenance of tanks that havo boen restored P 

78. Q. Yes, so as to prevent retrogression after they havo 
once been repaired P — I should think on expenditure of 13 
aunos on an acre irrigated under each tank would be snOi- 
oient annually. 

79. Q. Do you think it would cost as much a^ that P— I 
think BO. 

80. Q. After a tank had been put in order, you could 
repair it at intervals of £vo years, and n sum might he taken 
equivalent to 12 annas an aero. Supposing it wero proposed 
to recover from the owners of tonks a cess annually that 
would cover all ropaira, would it amount to 13 nmias an 
aero P— Yes. 


- 81. Q. How do yon come ly that ; is it just a guess ? — 
Judging from the cost of maintenance of oidinaty irriga- 
tion works, all these works ore scattered. 

83. Q. What is the ordinary cost of repairs ot tanks ; 
docs tliat come (o 12 annas an acre P — It is given in det lil 
in the Chief Engineer’s note ; 1 have no figures. 

83. Q. I understand you to say that the main object is 
to prevent retrogression P — Yes. 

84. Q. Well, two-thirds ot the total area that is depen- 
dent on the tanks still Tomsins to be investigated P — Yes. 

85. Q. In how many years has one-third been investigat- 
ed P — ^In oightecn years. 

86. Q. At that rate ot progress a great many of there 
tanks will not be investigated for thirty years P— Wo are 
progressing faster now than we did at the beginning, so 
that it will take 30 to 26 years to complete. 

87> Q. Meanwhile will not a groat many of these tanks 
have deteriorated a great deal P— Certainly. 

88. Q. Do you think it wonld he dcsitnhlc to hare a 
highcriate of progreisP— No doubt it wonld ; the longer you 
leave it tho more money you will have to spend. 

80. Q. What is tho rate of progress limited by P — Want 
of funds. 

00. Q, Want of funds only. Supposing yon had as much 
funds as yon ooutd spend, would there be any other limit P— 
You would have to increaso the establishment. 

01. Q. Yon arc still investigAting a great deal faster than • 
^on are repairing ; on that account yon Tcdnco tho rate of 
investigation P — It has boon redaced from time to time ; in 
the lost four ye-its the same cskiblishment has been employed 
in investigation ; consequently wo aro ahont 11 iakhs ahc.id 
of execution. 

_ 02. Q. Daring the last year you have lost ground con- ^ 
sidcrahlyP— Yes. 

03. Q. Wonld it not ho posstblo to eqnalizc tho rate of exc- 
ention and the into o( investigation P— Yes ; ifit is necessary 
to repair a work ot all, it should bo done as soon as possible. 

04. Q, Has it happened that you havo investigated a 
project, and that it has been pigeon-holed for.simo years 
before being carried out P— Yes. 

05. Q. What is tho proeent animal expenditure P— About 
8| lakhs. 

96. Q. What is that on P— Execution of estimates already 
investigated. 

07t Q> And on investigation 'P — Bs. 60,000. 

08. Q. Taking the two together, it is about 4 to 6 lakhs 
on investigation and execution P— Yes. 

00. Q. You say towards tho end of yonr note “the offici- 
cncy of the works could he improved if more funds were 
made nvaikible ; hut it is rather tho aim of tho Tank llcsto- 
ration ScLcmo to bring works to tlicir normal standard of 
officicnoy to which they were 'originally designed os nearly 
as can he, allowing the ordinary divisions to deal with tho 
increase of offioiency.” I understand from that that yun 
don’t intend to improve ot ‘enlarge the officiency of the 
tanks P— No., 

100. Q. Any 'work that would have iliat oCevt ia taken 
up by whom P— The Divisional Offieer. 

101. Q. So that all you aim at is to keep them at a nor- 
mal standard P— Yes. 

102. Q. In regard to tho average area cultivated, which 
you havo given in oolumn 4 of statement A, is that what 
you o.all tho agakat of tlio tank P — No ; it is tho average for 
five ye-iTS actually cultivated. 

103..- Q.' On these works there is a consolidated revenue ; is 
there not ; is the cultivated neca actually measured every 
year P— That is a revenue matter;! cannot answer the 
question. 

JU«'. NiehoUon explained that the assessment vatici 
on every field ; in tanks of 103 tines 80 may be held ono 
year and 70 in another. If ihero is water, holders will be 
charged. 

104. Q,.{Zb'.ltajaraina Aftnfiifiar.)— Under your tank 
investigation soheme, do you not determino the existing 
oapaoity of each tank P— Yes. 

105. Q. That is your first stop F— Tho ‘first step is to fix 
full tank level. 

105, .Q. Having determined that, that data coupled with 
the average area cultivated during tho previous lira yean 
'will onable you to find'out tho dutydader existing condi- 
tions? You know the' existing hapaoity of tho tank aud tho 
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Average area cuUivalcd during tlio previous five years. You 
tlii'roforo know tlio duty npproxiinntciy ?-lt docs not 
follow. Wo know how luany onbia foot of water aro 
roquirod (o inlgnte nu acre". 

107. ft. 'Wo assume that the are.a irrigated for fivo years 

you to find out the irrigating capacity of the 
tank r— The tank may havo to fill twice or only once to itri- 
gnte the full at/akat. 

108. ft. But tl«\l does not matter. What I want to find 
out is haring determined Iho existing capacity and the 
intuTO capacity when the tank is restored, will you not ho 
able to fix the etyal'af P— Wo only take tho cnpnoitr of the 

tank when it is restored. After ascciiaining the full tank 
level wo find out tho capacity. 

, 109. ft. You know the cxiating capacity : don’t i ou P — 
That is not worked oat 

110. ft. Tliat is not n part of your sclicmo ? —No. IV'c 
work out the cap.wity from tlio full tank level. 

Ill* ft* Preiiihni ^ — It is perfectly simple to 

work it ontP— You can work it oat. Wc work out the c.apa* 
city from the full tank level that wc fixed. 

112. ft. (.ir**. Itafayattttt JfwrfoWnr.)— In that way vou 
could determine what area the tank would irrlguto when ft is 
restored ?— Yes. 

113. ft, Don't you think, considering ilie enormous ex* 
penditute. _ it is dc.sirahlc to know the extent to which 
revenue will he rendered .safe and increased and improved 
.aisof — it would l>c a good tiling to know. There arc so 
many conditions. 

114. ft. Wliat is the diilictilty in hiking slops to onburc 
such a record being maintained for each nork? — ^TIio 
itevenue Department could cailly do it if arrniigrnu'nts aro 
made. Tlicrc will bo no difliculh', 1 suppose ?— Wc have to 
take into account the roiuisiion for each year and tho abto 
of the acason. 

_ IIG. ft. (T’/ic Presirfcw/.)— From your present infortna- 
lion, havo you no means of saying that such and such a 
tank docs double the duly of another tank. Have you no 
means of diUcrcntluting one from nnollicr f— Wo take the 
c.ip‘jcity of each tank. 

110. ft. I presnmo there is great diilorcnroP—Yci. 

117. ft. (il/f*. JScfjaralm il/«<fo/i(ir.)— Of the tanks re- 
stored, can you euy iiow m.iny irrigate less tlwn fifty a«m ?— 
'fjicre is no aee.iunt kept. From a recent Government 
order I think the numher is about S0,07i'). 

118. ft. Of tho tanks restored? — Wo liavo got, no 
aceoants, 

119. ft. You havo altogcllior restored about C.OCO 
tanks P — Yes. 

120. ft. Of those you do not know liow mnuy irrigate 
less tlinn CO ncrcs f— Not without taking each tank and 
calculating. 

121i ft. According to your statement, Iho cost of repairing 
these works works out to lls. 1,312 for each work. Taking 
C,000 works a? having Iwcn improved (lh.it Is in eoluiim U 
of statement A) atiu tho enst of execution (tin* last column 
in stateniciit C) ns Its. 06,01,000 ; the rod of eaoli work re- 
stored works out to Its. 1,312, Do you think 1 am correct in 
drawing that infcrencii i That in the avorngo cusi of each 
work P— T’liii Us. (i6,Cl,000 iiicludui ujinhiishinviit charges 
and tools. Without tlicsu the amount u Us. 63,09,000. 

122. ft. Without that it works out to a little over 
Its. 1,000 each? — Yci. 

123. ft. Tlio ci^ of iiivcsligation conies to Its. 260 for 
each work. That is, tlio number of worlw under invotign- 
tion is ti,20G (column 3, alatoinciit A), tho oust of. iiivcslig.i- 
tlon Its." 16,00,000 (atatcinciit C) ; dividing one by tho olhor, 
you got Us. 250 for each V— Yes, 

124. ft. Do you not think it is possiblo to reduce the cost 
of iiivestjgnllon and oxecution, eonsidoring th.it most of tho 
Innl.s irrimto less than GOaeresP — I do not think that most 
of (ho tanks irrignto loss than 60 acres. Moro lliiiii half the 
mimhcr of tanks irrigate more than 50 acres. Tlin total 
numher of tanka in 60,000, of whinli 2U,000 irrigato Icsa 
than 60 acres. 


126. ft. Considering tho nature .of tho work to bo done jaff, Jlf. R. 
and tho nature of tho investigation, do you think tho cost Kharegat. 

could bo materially reduced under aomo proper ayatom P— If 

lower standards wore laid down for each tank. 

126. ft. Yon hiivo soon Mr. Pears’ remarks. What do ' 
yon mean by a lower standard? — To moko tho bund of tho 
tanks at n certain height ahovo full tank level, according to 
the depth and width of tho waterspread. 

127. ft. You do Ihia work when there ia need for It, not 
ns Mr. Pears puts it whether thoro it, need or not P— As far 
as possiblo wbon there ia need. 

128. ft. How could you lower tho standard P — ^In eases 
where it is now considered necessary to moko a bund 4 J fool 
abovo the full tank level, wo could moko it 8 feet. 

. 129. ft. Do you tliink the system can _ bo worked better 
and more economically if tlio investigation party be placed 
under the aapervision of tho Excoiitivn Enginoor of each 
division F — 1 do not think tho Executive Engineer has time 
to look after tho investigation party. 

130. ft. lie is on the spot ; ho will be able to oxoroisc 
better supervision ; will he not P — Yes, if he was able to 
move round and see and in^ct all the works. But ho has 
his ordinary work to do. That la why tlio Tank Ucstoration 
Scheme was inangitr.itcd as soparnto Iromtbo ordinary work 
of tho division. 

131. Q. la lie able to carry out tlio restoration work with- 
out additional establishment ; in the majority of eases ho is, 

1 suppose? — llo is, under the nrcsont circumaUiuccs. If 
increased' funds were given, the Tank Eestorotlon establish- 
ment would Iiavo to be increased. 

132. ft. If moro funds were available for tho invesligathig 
p.srly, yon can have the work done economically P— I tliiiifc 
there will he con.idcrablo reduction in the total cost, if tho 
works were earned out rapidly by allotting more fnnds. 

133. ft. In your note you say •' tho otlicicney of tho_ works 
could bo improved if more innds were made available.’' 

What do you mean by llie statement tlint the cfiioioncy of 
tho worka could bo improved ? — Tho increase of capacity is a 
qnC:.tion that wc do not deal with. Supplies to certain t.mka 
from rivers also are not taken into considoration. Wo do 
not take up such questions. 

131. ft. <T/te Prrtidfnt.)—lt an oHicor sees n distinct 
and increasing advantage by the constroctiou of n tank, ho 
calls tlio^ attention of the Executive Engineer to it, I sup- 
l*osoF — Yes. 

135. ft. (A/i*. Jtdjaratna ATudoKni*.).—* Is there any- 
thing to prohibit your making an investigation?— No, except 
that It dclaya tho ordinary works of repair. 

136. ft. Tlmt is not a matter of consequoneo eoiiRidcring 
(he improved efiiciciiry of tiro work P— In eighteen years wo 
havo only gone through n third of (lio number of works, or 
unc-lhml of the area under the works. 

137. ft. {The 7Vr»ifffiif.)—AB tilings now stand, nllotinonts 
for nvlually c.arrying out the works you reoommend follow so 
tardily that you might knock out the establishment for two 
or throe years and wait for tiro working party to overtake 
you ?— 1 cs. 

135. ft. (-If;*, liiijaratna ilfio/a/inr.)— Yon can fanj 
out investigations so as to inclndo improrements ?— That 
will delay onlinary repair work. 

ISO. ft. There is no use your going for ahead. You have 
nothing to do with tho execution of repairs. You go on only 
with the im’estigation ; llio repair isdvno bynnotlior parly? 

—Yes. 

HO. ft. So, ivhi’ should you go no far nlie.ad of tho p.irty 
ontrusted with tho execution of tho work P Why should you 
not confine your work torelciilating and making your inve.s* 
tigationa so as to include improvements? — That will be all 
right until cxceiilion is on a level with investigation, but 
after that invi'stigatioii would get hohiiid.' 

141. ft. A a matters aland nl present, it will bo a long tiiiio 
before the tiro parties will come up to that atnndard P— If tho 
investigation work were stopped now, it would take over three 
years for oxcoutlou to c,atoh up. 

142. ft. So far ns invcsUgnlion has gone on P — Yes. After 
three years, moru iiivcstig.ition will have to take place. 

Tliotis should bo n margin butween iiivoitigation and 
excention. 
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Preliminary . — Protection against dronghi by irrigation 
may be either direct or indirect ; indirect by increasing the sur- 
plus produce of tracts where irrigation facilities are greatest 
or where the people are more alive t^ the benefits conferred 
thereby and will at once when water is brought to them 
utilise It to the fullest extent ; direct by saving the crop on 
the ground, ordinarily unirrigated, in a'seasou when there is 
a partial or total failure of thomonscon rains. The inoroasa 
of the surplus produce in a tract of oountry is perhaps of as 
much importance as saving the crop in a bad year and is in 
most cases easier to effect. The large and small schemes of 
irrigation which will certainly increase the produce and will 
bo directly remunerative to the BUto eomo under the term 
'* productive. " Echomes to save a crop on the groand 
cannot be regarded ns directly romunerativo but must bo 
undertaken simply to protect the poorer classes, whose 
impiudont habits and scanty means olwaya keep them on 
tbo borders of subsistenco and leavo no margin to moet a 
partial or total loss of crop. In a gieat famine, such as 
that of 187G, about 30 per cent, of the papulation of a 
seriously affected district will come on the relief works ; as 
about 80 per cent, depends on agricultnre, it may bo taken 
that 40 to 60 per cent, of tbe agricultural classes wilt at 
such a time bo forced to seek State or other relief ; the 
other half will, by living on capital saved in more pros- 
perous years, be able to exist through the time of fnmine 
with more or less suffering without seeking relief. Fortu- 
nately there are districts or tracts in this Fresidonoy which 
are more or less secured against famine and a failure of 
rain is not general in any one yoar over the whole area of 
even those districts whioh ore chiefly dependent on the local 
rains. As regards protection, pure and simple, what is the 
nature of the problem to be solved ? The _ cultivating 
season of tbe south of India may broadly be said to extend 
from the middle of June to the end of December, that is, 
throngh the rains of the aouth-wcat and nortb.ea6t mon- 
soons. If the mins do not fail and arc fairly distributed, 
the single orojp on unirrigated land that may bo harvested 
duiing this time will be good and abundant. Loss will be 
partial or total according as one or tbe other monsoon fails. 
If the failure is complete, as It was in some areas during 
the year 1876*77, famine iu such tracts will be intonsifieu 
more or less complete. _ If full protection is desired that 
quantity of water which the rain fails to give most bo 
restored by irrigotion. Taking the district of Cuddapah, 
we find that in the year 1876 the actual rainfall* was 8’20 
inches against on average of 29‘13, a deficiency of 21 inches. 
There were, in 1876, 18 wet days against an average of 43. 
To restore the balance would have required from tbe time 
that sowing is most aotiro and during the time of growth 
in tbe latter half of August 2 iuobcs, in September 5 
inehes, in October 6 inobes, in November 6 inches, and in 
the first fortnight of December 2 inches. It is certain 
that tbeio would have been an excellent harvest if a 
watering bad been given once a fortnight from 16th August 
to 16th December, or oight waterings iu all of 2 inches 
eaoh. This is the quantity that would be required to ^vo 
a bumper harvest of obolom, (raia*fed) paddy, cotton or 
ragi ; for inferior grains as millet, oumbu, gram, led’grom, 
etc., 1 inch of watw once a fortnight would hove afforded pro- 
tection. It is estimated that half the water lequircd a 
full crop or 1 inch watering once a fortnight for tbe more 
valnablo food-grains would be sufficient to save a crop 
though not give a full harvest; including absorption and 
evaporation we may say that 1^ inches sboald bo given by 
obaunel or well irrigation once a fortnight from 16th 
August to loth December to afford good protection or 
roughly 40,000 cubic foot of water is leqnired per acre for 
a six-month and 20,000 cubic feet for a three-month crop. 
Fortunately, however, even in the wocst years the ram 
does not completely fail, so that for irrigation of dry crop 
in seriously affected disliiots 10,000 cubic feet should suffice 
from artifioial sources, whether a well or a canul, to save a 
throe or a four-month crop on tho ground. In tbe ense 
of cotton and such hardy plants ns gram 6,000 cubic feet 
may bo found snfficieut. What are the orcas for Ivbicb 
such protection should be, if possible, afforded ? Appendix 
A and diagram give tho areas of Government occupied, 
cultivated and irrigated land in all tho districts 
of the Presidency save the West Coast. It will be 
seen at a glance tbi^the areas now irrigated in tbe 
districts most liable to urongbt ore a small percentage of 
tbo areas cultivated. In Bellary tbe poicontago is only 
003 and in Anantapnr 0‘10. It becomes obvious, 
as MEsibilitics of inigation under proposed projects and 
under wells are studied, that even partial piotection in tho 


zone liable to famine is impossible unless it largely t.'ikes 
tbe form of irrigating dry crop. In this Presidency, 
unfortunately, irrigation, exeept under wells and in a few 
cxocptional cases, has been restricted to rice wLieli requires 
at least four times the amount of water reqnircd for any 
dry orop. Major-General Cotton .says in his recent 
pamphlet i “ It has been a misfoituno to the south of India 
that tho word ‘ irrigation ! implies rice cultivation and 
that the water is paid for by the acre and not by the 
quantity used. 'With an nnlimilod supply the most profit, 
able crop is rice. This crop is the most unprofitable to 
those who have to supply the water. This is well under- 
stood by tho native cultivators who, when they use water 
from n well and have tbe expense of lifting it, do not grow 
rioe, but sneb grains and other produce as only reqniio occa- 
sional watering." In the coded aistricts especially, the culti- 
vation of rice should not be fostered ; and if water is given for 
it, it should bs on tbe distinct understanding that dry orop 
will have tbe ptcforenco, and during a time of drought, the 
water will be distribnted over the greatest possible area of 
dry crop with tho view of saving it. Where tho supply _ of 
water is limited, this is the only possible method of protection 
by irrigation. It may be taken generiilly that tbe water 
required for one acre of rice will irrigate 4 acres of dry crop. 
Tho wet-rate is genorsdly taken at Bs.'4 per ucio; a tax of 
Bs. 1-4*0 to Bs. 1-8*0 may bo levied on an oore of dry crop 
irrigated or, say, Ba. 6 for 4 acres dty instead of Bs. 4 for ono 
oorc of rice. The distributaries for the dry orop will bo of 
greater length and the additional one rupee will meet tho 
interest on the ostia capital expenditure on distributaries. 
If dry crop were to bo irrigated regularly, the direct return to 
Govoiniuent would be abent tho same os for rice and tbo 
benefit to the people much greater. 

2. IE the Commission is not already convinced that in future 
the indirect gains of irrigation ahould be much moco consi- 
dered than has been the rase in the past and that the rule 
whereby a work may not bo classed as '* productive ’’ unless 
it pays directly 3} to 4 per cent, on tbo capital cost should 
bo abolisbod or very coasidoiably modifiod, it is advisable to 
direct an inquiry by an Mperieneod finance officer into the 
question of relative gains— direct or indircot— due to works 
of irrigatioo, in such district as tho Godavari, Kistno, 
Tanjore, Nellore, Madura,6anjam,andoveain Kurnool and 
Cuddapah partly served by tbo Kuiaool-Cuddapah Canal 
which has been regarded as a finanoial fsiinre. Tho indirect 
gains will bo found to be much greater than is often suppos- 
ed and tho result of the inquiry will probably bring works 
under the term “ productive" that simply paj* their working 
expenses. There ore also moral and political gains to be 
conridoied on which no money valuo can be placed. 

, Tho Famine Commission of 1870 placed on record the 
following:— 

” It has been too much the custom in disonsstona as to 
the policy of constructing such works to measure their value 
by their financial auccess, considered only with reference to 
the not Tctuui to Govotnmenton tho capital invested in them. 
Tho true value of irrigation works is to be judged very 
differently. First must bo reckoned tbe direct protcotion 
afforded by them iu years oidrpnght, by the saving of hnmnn 
life, by tbe avoidance of. tbe loss of revenue remitted, and of 
the outlay incurred in oostly mcngui'es of relief." 

3. As tho construction of several reservoirs on main rivers 
is proTOsed, it is hoped that the silt objection, which has 
recently como into prominence in the controversy regarding 
tho Bbavaui and Canvery irrigation schemes, will bo con- 
sidered by tbe Commission. 

Tbo Inspcctor-General of Irrigation (Mr. Higham) holds ’ 
that in the case of the Oauvcry with a reservoir of the Kile 
type tho deposit may bo 20 millions cubic feet with an ave- 
rage annual disobaTge of 300,000 millions eubio feet, but 
that the quautity will not projudioiallj affect the life of the 
reservoir for several centuries to come and may, for the pro- 
sent, be neglected. Tbequestion, however, asto thevalne 
of the silt that w'ill be deposited as manure is still an open 
question and is to bo made tho subject of further investiga- 
tion. (Inoidentally 1 may remark that my calculations as - 
to tbo quantity that may bo best abstraoted from the lands 
of Tanjore have been questioned. A little farther investiga- 
tion will show that my calculations if incorrect err on tho side 
of safety.) This part of the silt objection, however, is a 
veritable.bogoy and the sooner it is laid the bettor. If the 
relooity throngh the reservoir is equal to or greater than 
the Tcfooity with which tbe water arrives ou the fields, the 
silt deposited in the reservoir will not, either in finouess of 
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onalitr, bo ilo silt that is rcgniredon the fields— that is pot 
tnc sifi thntfoitilifes. It is quite possibletbativhcie'n'aTpinB 
is still in progress, in swampa for instance in the lower part 
of the delta, some of the silt whicb has bUhcitdrcaobcdtlieEe 
tracts nt velocities of over 1 foot a second may be slopped by 
n reservoir and tbe process of warping nay become slower. 

Again, when fields have been formed by deltaic deposits, 
bbo snbsoil tends to become impervious and very littlo of tbo 
silt that renobes the fields is there deposited but flows off 
with the escaping water. If it were not eo, tbe fields would 
in conrec of timo rise too high for cflicicnt supp^. This fact 
is brought to ncitico in Agricultural Lodger No. 11893 on 
Silt Deposits— SCO pago 3 wbero it is stated — “ Tho silt dc- 
'posit proceeds much faster at first when the water sinba 
directly through tbe gravel wbioli nots as a filter. By de- 
grees this filtration causes a nearly impermeable bod, tbiongh 
wbich very Itltlo of tho water escapes, and just so much tho 
n ore flows off \>y^ tho drimia^o lines, and flows oQ' witiiont 
iiaving entirely divested ilsclf of its particles of mud. H'ero 
it not for this the meadows would nso higher each yc.ir nnd 
soon be above the watcr’e reacli, but it is found that nftcr n 
few years tbcie is no sensible change in their lerei, and whnt 
is deposited by fresh silt only mabos good what is consumed 
on the vegetation." 

Tho main thing required in India is to store water for ex- 
tending irrigation. If a reservoir is found in praetieo to 
intercept feriiUsivg silt, it tests with Engineers to find the 
reipcdr. No reservoir shonld beeondemned on this ground ; 
it would ho a pnblio oalnmity in a tropicol climate like India 
to condemn the construction of any reservoir on a main river 
for snch a ronson. I3ic remedy that obvionsly euggests itself 
is to disebnrgo tbe flood water, that is, water with silt at a 
maximum, through the sluircs with tho smallest possible head 
and to fill up ns tho flood falls. A littlo study of the question 
will show that this may he accomplished in almost any pos- 
sihio caso. If after this tho deposit is found to contain 
fcrlilieing material; tho loss of wliich has been proved to bo 
detrimental to tho fields which previonsly received then it 
may be necessaty to resort to mcchnnic.'il or otlior methods. 
Tins ad^ no doubt to the cost of maintenance, hut will ho 
after all only a fraction of the volno of water. 

3. (a) yVo know iliat. most rcEcrvoirs, if not ail, gradually 
silt np in process of time. Tho question, howevor, that wo 
must ask, os tbo primo necessity is tho water that may be 
stored, is wiiai will their life be. Wliat work will they do 
before their capneily is seriously impaired P This may he 
illustrated by tho Ganvery cose, with a proposed reservoir 
capaoity of 80,000 millions enhio feet. I have shown else- 
wbsro that if every particle of silt were deposited (which is 
impossiblo with a dam of the Nile type) that it would take 
600 years to roduco it to tho working capaoity of the Bhavani 
(27,000 millions cubic feet). But assume that tho conditions 
ore different nnd that the Cauvery reseivoir would be 
seriously injured in 200 years' time. Tho cost of the 
reservoir will be, say, 100 lokhs; the annual revenue 
derivable tWefrom 10 lahhs; (tho distribatai'y works 
below costing 60 lakhs will remain .uninjured) ; total 
revenno in 200 years 2,000 lakhs. At the end of tho second 
century tho rcsorveir might bo removed nnd another ono 
built in another place nnd yet tho gain would bo great. 
Or deducting tbo interest ohargeg on 100 lakhs at 4 per cent.— 
4 ln1<h« — wo should have a yearly revenue of 6 Inkhs or 
1,200 InkliB in 200 years. Tlie Indirect gains to tlio 
Govornmont may nt least bo placed at another 1,200 Inkhs, 
so that nt tho end of 200 years we have gained for tbo 
State 2,400 lakbs and have to build another reservoir to 
replnco the injured ono at n cost of 100 lakhs. And is no 
account to bo taken of the gains to the peopio ? Of tho 
largo increased surplus produce P 

4. Zi/t irrigation . — ^Whoro irrigation by direct flow is 
impossible, it will ho necessary in manjr cases, if protection 
is to he offorded, to resort to lift iivigation by steam- 
pumping or otherwise, Ono such scheme has been worked 
out and will bo shortly placed before Government. 1 refer 
to tho Divi pumping schemo for tho irrigation of 60,000 
acTCB, whioli seems oertain to he a success and which will, 
I hope, bo executed nt nn early date. Tiiore are eimilni 
schemes possible in the Kistno, Go^vari and other dis- 
tricts, which, liowever, require investigation before any- 
thing definito can be said about thoin. Small pumping 
ychemes from infiltmtion wolls, whether in the beds of 
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rivers or elsewhero, am possible in many places, but whetber 
they wonid pay_or not remaios to ho proved by investigation 
and trial. It is advisable, before embarking on n largo 
scale on sueb minor schemes, to put np oil'ongincB and 
pumps in a few selected places in diOeront districts where 
one enseo or more is obtainnbie in order to give tho method 
00 exbspstive trial. It may be taken that ono ouseo would 
bo sufficient to irrigate 260 acres of dry crop. But for the 
enormous areas that have to bo protected wbero projeets are 
impossible, snrfaeo wolls irrigating from S to 6 aoms ore 
alone possible. Objeelion has been taken to such wells 
that they fail or are liable to fail during times of drought. 
There is, no doubt, some truth in this with regard to cor- 
tain tracts but is not universally or gonorally true. Tbo 
importaneo of well irrigation ns it exists oud of its exten- 
sion by every possible means is vary great. It would bo 
interesting to ascertain to wbnt extent mynts depending on 
wdl irrigation have, in tbo past, been obliged in timea of 
droughi to fall back on roltcf works on scoonnt of failure 
of their wells. Tlie number would probobly be found to 
bo very' small. In ordinary years the produce under well 
irrigation is very considerable, and gives n reserve of 
capital on which the rayat may live during a timo of famine 
even if his wcll^ fails at the critical time. His ability to 
resist famine is very much strengthened by tbo possession 
of a well nnd on account of tho labour entailed leads to tho 
fcTDintion of a habit of thrift. No irrigation work, 
whether great or small, sbonld be condemned because it 
may foil once in five or six years. Five good years will 
enable a thrifty rnyat to tide over tbe year of failuro with 
the least possible snffering. 

There nro numerous nnd obvions objections to Govern- 
ment undertaking ns a general prinoiple tho aonstruotion of 
snrfaeo wells in privato lands, but it is possible, howevor, 
to devise n scheme which will give better results thnn the 
present one of talani advances and in backward distriots, 
such as Bellary and Anantapnr, tbo Government must he 
prepared to spend considerablo sums ns grant-in-aid if well 
irrigation is to extend consideiably to meet the wants of 
the Mopic. Tho Government shonld undertake a hydro- 
paphio survey of each distriot, suoh as that made by the 
^drographie section of tbo Geologieal Department m tho 
United States, beginning with tbo most backward. 
A perusal of tbo reports of that department should convince 
tbo most sceptical that snob a survey will prove of very 
great value in this country also nnd enable sohemes of 
irrigation and pumping to be inaugurated with greater 
prospeet of bucccsb than is now possible. 

6. It would be nn BDaebronism to revive the old controversy 
of Canal versus Railway, hut it will probably bo conceded 
that tiie railway policy has led to an expenditure in India 
incommenxnrate in many parts with inoresso of produce 
ond that it is now lime not perhaps to reverse the railway 
polioy and to stop the conslrootioii of railways bnt to very 
largely increase tho expenditure on cannl and irrigation 
works. In a tropiool country like India, with undeveloped 
resources and subjeot at intcrvala to sevoro famines, it is 
sniely wrong to spend yearly 1 million on irrigation wor^ 
nnd 10 millions on railways. An irrigation project takes 
much longer riban a railway project to investigato and 
mntni'o, and no doubt this has hod something to do with 
the rapid development of railways in India. A perusal of 
Mr. Clerk’s report will skow how backward investigation is ; 
there is hardly a project mentioned there of any consoquonoo 
which has yet been adequately investigated ; of each district 
we know something but not enough. Investigation then 
must be tho koy-note of the irrigation policy for the next 
few years, but much may bo immediately done in the actual 
exeontion of minor projects, trial pumping schemes and well 
irrigation. It is hoped that there is snffioient evidonco before 
tbe Commission to enable it to orrivo at the conolnsion 
that largo irrigation projects in the Southern Fresidenoy 
ore still possible and that mnoh may be done in each dis- 
triot to givo fair, if not full, protection against drought. 
It is impossible to hope that protection will ever bo com- 
plete, for there is always a largo residno especially in the 
fauiino zone living on the borders of starvation which 
begins to Buflor at a small riso in price of food-grains and 
In times of actnol scaroity must resort to Government relief 
works. Frotcotion by irrigation of dry crop nnder osnals 
and wolls will, however, veiy considerably reduce the residue 
and the powers of resistonoe of the ngrieiiltnral classes 
generally will be greatly increased. 


Colonel 
A. W. 
Smart. 
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6. The folloTTln); statement is oE interest as Ehotrlng 
how sncccssfal the Madras worlis hare been 


Statement etiovnng the general financial results of irrigation works in India to the end tf 1899^1500. 
{Minor works for whish Capital and JRecenue Accounts are not kept oscludcd.) 



TOTAL CAPITAL ODTLAT, SIUECT 
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7. The following statements giro the revenne under 
different heads for a scries of years for the districts of 
Godavari, Ncllorc, and Ganjam : — 
the district of Godaeari for a series of gears from 18S0‘5U 
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... 



aaa 

1877-78 



3 

2 


1 

1 

2,51,736 

5 

2 

12,843 

12 

3 

f 





..a 

a.a 

1878-79 


46,10,586 

El 

8 


1 

8 


0 

2 

11,187 

2 

G 

74,460 

0 

6 



... 

• *. 

pfqISIu^I 


44,66,229 

15 

m 

3,35,627 

8 

0 

-3,79.677 16 

7 


2 


6 

3 

19,282’i3 


26i”9 4 

..a 




3 10 

3,30,7C0 

8 

8 


7 

8 


7 


8 

0 

2 

a.a 

1881-82 



14 

2 

3.63,624 

13 

0 

4,89,313 

3 

6 

46,676 

7 

7 

28,188 

D 



0 

aaa 


1882-83 

. , 


2 

4 

3,38,321 

8 

E 


9 


EXE 

27,937 

8 



... 

... 

1883-84 




3,31,362 

4 

0 


8 

6,811 

2 




33,446 16 

6 

eea 

aaa 

1884-85 

a 


3 

3 

ESEGil] 

4 


3,66,195 

7 

S 


3 

27,786 

□ 

3 


7 



1885-SG 

a 

43 66,271 

4 

8 

3.72, 509 

6 

9 

6,39,564 

7 

8 

^,921 

9 

4 

29,291 

4 

7 

46,541 3 

m 


aaa 

1886-87 

• 


14 

9 


Em 

1 


8 


20,699 

6 

11 


8 

2 

4S,2ai 13 

s 

e.e ‘ 

• •• 

1887-88 

a 


11 

9 


m 

E 


1 10 


6 

9 

65,338 14 

4 


9 


aa. 

1883-89 



6 

8 

3,70,646 

Ed 


6,25,418 

14 10 


7 


8 

6 

a'i.365 11 

0 


• a. 

1889-90 

a 

61,10,426 

BE 

3,02,618 

16 

7 


o 

2 


9 


EXE 

66,683 6 

5 


aaa * 

1890-91 

a 


13 

7 


9 

7 

7,63.830 14 

8 

64,030 

O 

6 


8 


9 

... 

aaa 

1891-92 

a 


8 

0 


El 

11 

9,03,178 

8 

4 

21,341 13 

6 

76,746 

2 

9 


• ta 

aaa 

1892-93 



0 

8 


4 



4 10 



4 10 


0 

• •'a 

aaa 

1893-04 



6 

2 

4,03,859 

12 


3 

1 

85,123 10 

1 

1.16,936 

7 

8 


7 

• aa 

• aaa 

1894-96 


66,27,624 

4 11 


6 



7 




1 

... 

aaa 

1896-96 


62,36,483 

6 

6 

6,67,214 

14 



2 

C 

64,727 

2 

9 

1,26,679 16 

0 



..a 

•*a 

1896-97 


80,26,264 

6 



6 

0 

12,17,485 14 

7 

65,729 12 11 

w¥fmvm 

4 

3 

72,782 3 

0 

... 

aaa 

1897-98 


58,92,166 

16 

6 


0 



4 

63,409 IS 

8 

1,34,791 16 

6 

81,746 12 

4 

aa. 

aaa 

1898-99 



4 

3 

6,63,427 

1 

Ei 



El 

8 


7 

79,761 8 

3 

• •a 

aat 

1899-1900 


68,63,947 


6,69,676 

9 

2 


6 

He 

6 

2 

1,63,618 IS 


76,086 11 

1 

• aa 

aaa 

1900-1001 


73,68,611 

8 

I 

6,81,809 

i 

9 

12,26,481 

3 

4 

0 

6 

1 

1,62,848 

6 

J 

86,774 0 

6 

• a# 

aa* 


STThat was faimetlx called ''Motnrpba'* g tnclndcs onlj Income and license laxts. 

Aofr,— Qodarari anient iroika— 

Date ol eomneneement— latllarcb 1B17, 

„ ol compleiioa— net biticb leca. 





































SELECTED EVIDENCE. 


Statejntnt sloKing the Sevenue tinder different heads in the Nellore district Jor a series <(f gears from IBoO-Sl. Colonel 

' ' A.TK Smart, 

7I1X 

VcatB. I. IiBTia BoTcnaD. IV. Stamp;. V, Exetao. VII. CaiionF, A^tHBcA 


lft50-51 
1851 -52 
1352-53 
l?53-54 
18 J j--o6 

1856- 5G 
1S5C-57 

1857- 58 
18oS-50 
1859-CO 
I8CO-G1 
1SG1-C2 
3Sf>2-63 
1SG3-G-1 
18G4-05 
1835-CC 
16CC-G7 
1SC7-CS 
18G8-C9 
ISGO-rO 

1870- 71 

1871- 72 

1872- 73 

1873- 74 

1874- 76 

1875- 70 
1870-77 

1877- 78 

1878- 70 
1870-80 
lSSO-81 
1881-82 

1882- 83 

1883- 81 
188-1-85 - 
1385-80 
1880-87 
1887-88 
1838-EO 
18S9-£0 • 
1800-01 
1801-02 
3892-03 
1893-04 
18D1-05 
1895-00 
1890-07 ' 
1897-93 
1808-99 

1899- 1000 

1900- 1901 


Us. ■ a. p. 


. 18,18,008 
. 18',79,300 
. 18,03,424 
. 12,10,004 
. 16,15,009 
. 15,43/187 
. 10,04,482 
. 13,36,906 
. 17,03,703 
. 18,62,2-13 
, 10,06,091 : 
. 21,63,985 
, £2,33,436 
. 23,05,070 
. 24,00,063 
. 21,73,132 
. 21,61,3-44 
. 23,25,609 
21,31,227 
. 21,07,562 
. 2-1,09,295 


13,84.900 

8.47.040 

30,02,063 

20,21,878 

21,07,887 

20,69,282 

30.69,223 

26,05,853 

19.40,006 

£■4,70.433 

26,83,602 

29,02,918 

34.93.023 

23,03,850 

28,02,061 

21.79,437 

25,07,87.1 

28,51,088 

21.87,377 

20.00. 143 

25.. 14.104 
23,27,000 
24 37,635 
25,77,140 
23,81,099 


13,786 

10,124 

16,670 

18,287 

19,446 

10,910 

21,803 

21,083 

22.60i 

25,457 

41,710 

S4,2d2 

44,688 

55,384 

69,102 

06,003 

73,766 

97.314 

1,21,873 

1,06,612 

1,02,402 


1,21,206 

1,30,344 

1<01,35? 

1.00. 678 
1,40,630 
1,58005 
1,47^53 

1.61,8o8 

1.07,902 
1,78,922 
1,72.619 
174,206 
1,88,090 
1.91,185 
2,21.771 
2,03,265 
2,12,189 
2,20.837 
2,26,883 
'2,29.403 
2.27,803 
2,40,284 
2.49,473 
2,40 SOO 

2.03.. 103 


70.013 
65,648 
80,003 
1.17.010 
05,1-33 
1,02,700 
1,97,407 
1, 29, .157 
1.71,186 
2,03.018 
1,84,431 
2,58,391 
2,22,183 
2,28,607 
2,16,494 
1.70,199 
1,67,410 
2,07,610 
2,75,427 
2,6-1,236 
2,56,047 
2,90,672 
2,81,820 
2.81,103 
2,41,04) 



I. Fenner A nivut WorEs 
II. Sniignm „ „ 


, , , • , 


Date at Daleut 

ccrniueiicrmcnt. cODiplollon. 

. . . Early in 1853. A1nr,h 1862. 

. , , Februniy 1882. SeiiUmlcr 1880. 


Statement shoicing the eoUcelions under different heads <fjlireiiue in the Oanjam dutra-t 

/ram 1870’71 to 1879SO, 




1870-80' 


11,16,304 
8,73,H07 
12,60,877 
11,63,841 
13,17,686 
11,73..182 , 
11,09,080 > 
10,77,090 
12,82,749 
13,87,108 


..83,621 
73,804 
76,427 - 
77,718 
81,663 
88,976 
80,037 
04,G43 
74,163 
01,620 


.46,116 

13,114 

12,0-42 


30,809 

25,602 


15 31,230 

14 48,803 

1-43 87,168 

27 1,66,709 

1,13,733 
67,200 
0,812 
• 2.979 
0,780 
01,728 


14,05,068 
M,31,118 
16,4i,113 
16.47,053 
10,00,497 
10,63 06U 
13 i 23,67,615 
I 20,40,731 





28,53,008 

25,18,055 

30,58,470 

30,36,869 

3.1,01,464 

83,87,058 

37,71,627 

'43,50,317 

15,31,164 

16,87,280 


lufotmatloD for tho )cat( 18t0 tl to 1890-76 net uTtllablc. 


Voli. IY» 






















IKDIA.TI nmifiATIOS COMMISSIOH t 


■ISO 


Sltttcmfui shotcinff the Sevenue vtider d i£ereni leads in the Ganjcm dhfriet/iom ihe^ears ISBO-St. 


A*Wn Sk atia 

"* TeBPi 

j. llatid 
BeTenue. 

XL Tri- 
boteo. 

■ 

T, Eielee. 

VIIT. Accessed 
Taxee. 

VII. Cnstams. 

IV. Slampe, 

X. Bepli- 
tmtlom 

' . 

Es. 

A. 

P‘ 

■ 


A. 

J»- 

Es. 

a. 

P- 

Es, ' 

A. 

P- 

Bs, a. p. 

Bs. a. 

p. 

1880-81 

]2,C4.864 

11 11 

1 1 

|t 5p|l > 

8 

2 

12.133 

1 

3 

1,63,179 

6 JO 

1,23,098 4 0 

2,848 14 

8 

1881-88 . 

11,81.601 

2 10 



16 11 


6 

9 

1,32,704 IS 

6 

1,29,261 3 1 

7,631. 2 

7 

1882-83 . 

12,68,006 

9 

S 


ll i 

8 11 


7 


-72,181 11 

0 

1,29,681 7 1 

'7,198 3 

7 

1883-84 . 

12,07,965 

0 

1 


ill a i 

10 

6 

9,811 

16 

Si 

90,228 

3 

11 

1.42,929 2 0 

* 8,601 13 

4 

3884-83 . 

12.7-i.m 

13 

1 

■ 1 

Ifcfj 1;^-'; 

8 

6 

7,772 

13 

0 

67,820 

2 

8 

1,69,971 2 0 

11,006 2 

4 

1S85-8G . 

11,39,722 

11 

3 


iKiV In ' I 

6 

7 

7.146 

m 

9 

3,052 

16 

2 

1,48,987 IS 0 

12,060 3 11 

3880-87 . 

13,66,894, 

13 

1 

■ii 

InK t j 

11 11 

33,636 

16 

2 

8,280 

0 

6 

1.6(1869 13 3 

12,763 11 10 

1887-88 . 

11,83,630 

8 

0 


11,33,622 

3 

m 

26.&15 

8 

0 

17,674 

1 

7 

1,68,745 O' 0 

16.798 9 10 

18S8-S9 . 

8,68,423 

11 

8 


umm 

7 

9 

24.471 

2 

1 

0,731 

1 

11 

1,52,292 11 0 

10,020 11 

3 

1889-90 . 

12,18.723 

16 

7 


1.33,677 

6 

7 

24,474 

16 

0 

1,097 

8 

4 

1,69,020 13 0 

16,727 0 11 

18'.>0-91 . 

14,10,181 

0 

7 



3 

1 

. 24,126 

.1 

8 

7,789 

2 

7 

1,65,112 12 0 

17,731 16 

2 

18 >1-92 . 

14,41,010 

1 

8 


2,12,677 

5 

8 


■a 

1 

4,663 

9 

S 

1,73,707 10 0 

19 971 2 

0 

1892-93 . 

14,00,030 

8 

6 



7 

4 

Hjfili J 

4 

0 

4,736 

0 

1 

1,83,607 3 11 

21,327 7 

4 

1803-91 . 

13,.l9,fi00 

10 

5 


2,67,303 

16 

1 

'BBjCii 1 

14 



7 

7 

1,89,347 9 0 

21,456 4 

0 

1691-95 . 

14,*-'0,883 

10 

6 


2,60,329 

7 11 

13,163 

6 

Bl 

31,688 

4 

11 

1,93J62 9 0 

21,800 2 

G 

1806-90 . 

13,31,331 

0 

2 


3,43,260 

16 


42.870 

10 

1 

6,340 

9 

2 

2,01,403 6 0 

20,201 0 

9 

1896-97 - 

9,81,261 

1 

1 


4,09,847 

2 



G 

4 


1 

6 

2,02,781 3 10 

24,834 12 

0 

1897-98 . 

14,78 191 

9 

1 



16 



11 

7 


3 

10 

3,16,867 3 3 

65,570 2 

1 

1898-99 . 

16,09,29.1 

8 

4. 


KRlb 

0 

6 

63.770 

m 

4 

B4.134 

8 

1 

3,10.837 13' 0 

26,083 14 

1 

1899-1900 

14,19,701 

13 11 


pJH|] ^ 

1 

2 


i 

11 

19,115 

0 

V 

2.11,021 3 9 

26,270 1 10 

1900-1901 

14,38,920 

7 

0 


n 

1 

1 

75,032 

4 

4 

2,066 10 

8 

3,21,718 0 9 

25,766 0 

C 


notlilkiilTa pToJecii commenced In It3t-B5s completed In Match ISU. 


8. I now piocecd to anawer seriatim llio qacutionR ect b; Uio Comtnitaion for Public Workc Department oiBccn. 

QrrsTiov No. 1. — Statement shoteing the eulliralh and oeeupitd area and area irtigaied under Ootemmeni 
irrigation works, tank works mainfaintd Ig Gotetnmtnt ftr which no ttvtnue aeeonnts are kept, private canals 
or storage works, welts and other sources. 




<» O JL 
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■g 
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{J 

«> 

A 

0 
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o 

o 

Pn 
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j 



-1 ■ 

8 

a 



■B c S. 

55- 





t 

-g 

*0^ 

■3 

. 

District. 

c eS 
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•£ 

Ti 
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*• 

X 0 

•S3 

u 

0 

- • 


^ e 

CC 


m 

B 

rt 

m 




4 
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i 
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^sZ, S 

* *»SS 

c oU A 

e 

e 

*3 

m 

m 

•5 

cB 

Si 

•d 

r ^ 

0 

o 

U 

1 

•1 

(0 

X 

a S 

o • 

X* 

c-g 

h 

s *• 

X 0 

M 

0 

u 

tj 

ft; 


t- 

Cl 


O 



C( 

ESH 


>{ 

Ganjam . ') 

Oanjnm Acenov 1 

3,111,136 

r 765,225 
t *.321,141 

■ • 

[ 692,659 

617,052 

' 235,011 

89-05 

45-46 

7-62 

0-21 

f 

Yixaimpatam T 


f 001, h70 


330,818 






A 

Vizngapa t a m > 

1,160,633 

X 351,326 

92,024 

20-23 

28-09 

8-07 

O-OG 

1 

A 

Agency. J 

Oraavari . \ 

GoJavnriAgcnpyJ 
Kistna 

3,101,330 

(. *830,983 
i 1,-107,007 

S *62,003 

L 

[ 1,720,248 

1,612,321 

693,647 

34-38 

39-12 

10-13 

0-40 

4 

4,253,482 

1,777,090 

3,030,617 

2,060623 

447491 

14-60 

10-83 

10-61 

0-25 

6 

Nclloro 

3,231.600 

1,006,660 

1,960,660 

1,000,653 

333,813 

17-03 

20-85 

10-32 

0-33 

0 

Beilary . , 

3,748.001 

917,214 

2,802,518 

2,389,118 

62,957 

3-24 

2-63 

1-67 

000 

7 

Cuddapali , 

6,692,700 

1,299,939 

2,419,383 

1,071,803 

293,030 

11-99 

14-87 

6-25 

0-23 

8 

Knmool . 

4,803,000 

872,055 

2.443,809 

2,112,705 

89,174 

8-62 

4-22 

1-03 

0-10 

9 

Anantapnr 

3,557,017 

788,264 

2.000,178 

1,816,231 

139,200 

6-23 

7-67 

S-91 

018 

10 

North Arcot 

2,094,031 

1,612,113 

1,302,010 

1,031,103 

480,737 

31-65 

41-77 

15-98 

0-28 

11 

Salem , . 

3,786,305 

1,600,957 

1,796,897 

1,440,229 

189,420 

10- J9 

13-08 

4-12 

0-12 

12 

Coimbatore . 

4,923,640 

2,147,280 

2,908,010 

2,787,888 

400,431 

13-35 

14-73 

8 -iS 

0-18 

13 

Chinglcput . 

1,589,835 

1,096.800 

2,301,106 

932.889 

802,639 

' 462,687 

47-60 

52-M 

28-40 

0-41 

14 

Sonth Arcot 

3,173,403 

2,034,168 

1.073.475 

478,431 

23-62 

28-50 

16-07 

0-20 

16 

Tanjoio 

2,19.1,256 

2.147,340 

1,071,060 

1,644,102 

'889,303 

63-22 

67-69 

40-52 

0-41 

16 

Madura . . 

2,263,910 

1,002,103 

1,443,431 

1,210,902 

292,990 

23-00 

24-07 

12-94 

017 

17 

Tricliinopoly , 

Tinnoveliy • 

1,087,183 

1,338,845 

4;25},701 

3,860,408 

206,622 

4-83 

6-32 

1(1-03 

0-10 

13 

2,540,083 

1,692,407 

1,761,138 

1,700,309 

295,631 

10-78 

17-82 

11-00 

018 


* The flenret lot the igener tnete Inclnde the popnlatloo of aoTeinment and tamlndatl Iindi. aa fisoree tor thete ate act aTatlalle tepiialcif. 
Plagtam in Appendix A U alee a sraphle aanrer to qneetlcB no, 1. 











SKLECTEJ) EVIDBKCE. ]31 

Qwebtiox No. 2. — Statement thawing the areat at ^iretenl irrigated in ordinary and /amine gears by 
existing Major, worh, development of irrigation on them during last IS years, and fnriher develop, 
ment anticipated, etc. 



ACTUAl ABBA IBHIGATED- 
1 

DEVELOP5IENT OP XBMGATIOIT DDBING 
THE EAST 15 TE.VBS. 

OftX)INi.1&rTEAJ& 

(1900-1901]. 

FauiNE TCii:. 

18S6-S7. 

1900-1001. 

Dgvelofmeht. 

I 

o 

S 

- S 

Second crop. 

* U 
fi 

IH 

'dojo 

§• 

U 

x» 

*t» 

ft 

o 

u 

o 

Q2 

tL 

o 

^4 

o 

4a 

m 

M 

Second crop. 

First crop. 

§ 

ti 

•o 

g 

t* 

ei 

oa 

ti 

5 

o 

43 

e 

6 

Second crop. 

1 

2 

s 

4 

S 

6 

7 

8 

0 

10 


12 

• 

Acres. 

Acres. 


Acres. 

Acres. 

Acres. , 

Acres. 

Acres. ' 

Acres. 

Acres. 

Acres. 

Godavari delta system 

C7t,319 

136,527 

1891-92 

637.7S3 


578,663 

81,650 

674,319 

136,527 

95,651 

101,877 

JCistna ,i ■, 

590, 75J 

21R 


478,167 

807 

312,103 

83 

590,752 

218 

218,644 

ISO 

Fencer river e.<tna1s . 

108.997 

13,.3t0 


107,081 

676 

101,*213 

1,973 

133,007 

12,430 

31,752 

10.477 

ICntnool-Cnddapah Canal* 

4«925 

12,530 

1196-97 

77,596 


22.026 

650 


12,530 

26,900 

11,888 

Barnr tank project 

2,U1 

9»7 

1S9I-92 

1,647 

519 

(n) 162 

1 

2,841 

997 

2,379 

99C 

CajvctT deltt STstra . 

831,775 


i$99-iguo 

738,094 

89.619 


96,643 

851.775 

93,479 



Stivaikoptam anient STstem 


20,091 

1592 93 

16,426 

iM2a 

20,069 

17,587 

21.051 

20,691 

985 

3,101 

Perijur project 


31,455 



-ti 

(5)18,623 

11,950 

IU0.1SE 

31,455 

51,535 

19,505 

Snsbiknlya project . 

60,201 

2,164 

1699-1000 

78.445 

3.181 

'e) 3,508 

675 

8 >,204 

2,164 

76,596 

1,489 


Oodavfttl delta syatom . 
Esina . „ 

PonnerinTor canals . ■ 

KuTnool'Cnddaph Canal * . 

Bnrni lank projool . 
CnuToiy delta s/stem . 
Erivaiknntnm nniont System 

Fecirar project . . 

Bnsniknlya project • 


Fnt 

dovclo 

nntioip 

thor 

pment 

atod.t 

Saty, t 6.| number 
of aorc^ irrigated 
per eubie foot 
per BCoond. 

Imp 

men 

dn 

roTO- 
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* CnUiTaklo area commanded 300,000 acres, 
t Details ore given kelovr. 

(a) This project was brought into operation in 1887^t)8. 

<b) „ „ • inlS06-97. 

(<J , ... „ inlSOJ-OS. 

(d) The projects net having folly devclepcd, these fignres have not been filled i 
[fi) Per million enbio feet stored. 
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I^'DIAK ’mBIGATIOW COITMISSION s 


Furlber development anticipated in the near future. 

Acres. Acres. 

GodirraTi delta svslora — 

2n delta (soo Mr, Dlarsliairs aosiren) . 100,000 
By pumping 160,000 


To»n . 250,000 


Kislna delta system — 

Present nltimato area . . . 700,000 

Area irrigated in 1900-1001 (first crop) 690,000 


Development Ant ictpnicd when duly of 
■water is improvea , _ . _ 110,000 

By still further improvement in distri- 
bntarics another 90,000 acres may 
ha expected wUlionl reservoir . . 90,000 

IVitli reservoir .... 400.000 
By pumping (Divl) .... CO.OOO 


TofaL, Kistba seita . 060,000 


Periynr project — Acres. Acres- 

Ultimate nro.a .... 99,761 

Area irrigated in 1900-01 (first crop) 100,156 
The ultimate area is under 
revision. 

The Executive Engineer iMadnraDIvt* 
sien, states that by constructing a 
stomgo reservoir at the foot of the 
hills nt n cost of about 10 lahhs of 
rnpeoa, it will bo possible to irrigate 
an additional area of at least , . SO, 000 

It is pcssibic tho eamo result may be arrived at by en- 
largement of tunnel. Tho whole qncstion requires, in- 
vestigation. 

Rnshikulyn project— Acres. Acres. 

Tlio project hns not yet 
fully developed. 

Ultimate area .... 120,000 
Area irrigated in 1900-01 (first crop) . ^ 60,201 


Xishia reservoir . — It is imprssiliic to say nl present wlmt 
may bo ilio areas irrigated in the upland taluks of tho dis- 
trict fiom n reservoir. A s-paruto note on the subject will 
be presented to the Commission by 51r. Reid. 

Acres. Acres. 

Penner river canals system — 

Ultimate area .... 105, SSo 
Area irrigated in 1900-1901 (first crop) 188,997 

■ ' ' — ' 26,338 

Dovolnpraent anticipated . . - . 40,000 

If TniigabhadM water brought into 
Ponner and stored . . . 209,000 

— 210,000 


Farther dovolopmcnl anticipated, say 40,000 

(Second crop anticipated 90,000.) 

Anotlicr storage reservoir is 
murh wanted. 

Duty . — Tlio improvement of duty is one that requires 
much more study than it has yet received in Aludras. 
There is no qncstian that in many areas n great deal more 
water is nsed for rice than is necessary. The oifeots of 
snpersatnration have not been sufiicicntly observed, and 
experiment os to iho minimum quanlitics of water required 
to giro the best outturn sboiild be mado the sabjcct of 
oxperiment on Government model farms. 


Total . 266,838 


• Kurnool-Ciiddapah Canal— 

Present nltimato area (wet) . • 80,000 

Largest area irrigated during the last 
10 yc.irs (first crop) . . • 77,690 


Dcvclopmciit oaUcipaied, say . , ■ 2,000 

Chajad project . • > . 5,001 

Mnidknr project . « « . 6,000 

UkknvspalH project . t 609 

Velgodc project . • « . 2,900 

14.600 

If discharge of canal increased to 

2,000 cUBccs, another • • 80,010 


Total . 46,600 


XnrnooUCuddapah Canal.— li is adviinhlo that this 
canal and its distributiiries slionld be developed at an early 
date. For this it will bo necessary to increase the dis- 
charging capacity of tho oanM to, say, 2,600 ensccs nassiiig 

2,000 Guscos nt tlio hlitakondah ontting, where only 800 
cusces can now pass. Even if tho whole of the 2,000 eusees 
is not utilised in Coddnpab it will bo of great taIuo in 
Nelloro by discliargo over tbc Adynmpalii nnicut. 

Acres. Acres. 

Bnrnr tank project — 

Irrig.abln area .... 6,706 

Area irrigated in 1000-01 (first crop) . 2,811 


DilTorcncc 

(It would bo well to nsccrlnin 
il dry crop could be inigated 
under tbie tank.) 

Acres. 


Cauvery delta system — 

Irrigable orea (below Onuvery-Ycnnnr 
Bcgiilators) ncics, 868,312. 

Largest area yet irrigated, 1891-1802, 
acres, 803,173 

With improved distribniion another 

60,000 could be irrigalcd . . 60,000 

With storage on Cnurety as proposed 800,000 
Witli storage on Bhnvani (in Coimba- 
tore) 90,000 


2,965 


Acres. 


Total . 410,000 

Srivaikuntam anient system — 

Present ultimate area . . . 27,798 

Area irrigated in 1900.01 (Gnt crop) . 21,064 


Devolopmont anticipated 



Fenner river canals syjfem.— Duly nt present is _60 
nctes ; may by careful management rise to 75 acres (vide 
answers by hir. R. A. Srinivasa Aiynngar). 

Xislna della system . — Dutv at prosont CO acres ; may 
rise to 90 acres or higher, providod nil channels are properly 
designed and npantoa and no unnecessary high lands are 
irrigated (vide answers by Mr, Lacey). 

The Executive Engineer on special dnly, Kislna, slates 
that tho average duty of tho whole system may perhaps bo 
improved by degrees to 60 5 but it seems nt present nnlikely 
tbnt it can DO taken mneh higher. Indlvidaal canals may 
have A slightly hotter duty, bot not in any case oxoeeding 
90 (vide answers by Mr. Howloy). 

The greatest demand lokes phtca in Jnir ond Augnst at 
time of transplantation. If areas sro blocked out and 
supplied by rotation, the duty could be very much im> 
prored. 

'Feriyar prqjeei.—Any slatoracnt os regards tho duty 
mnst ho discounted by. tho fact tbnt wo nro not at present 
in A position to state definitely what wo owe to the rainfall 
in * tlio irrigated area itself and in tho c.)tehmont basin of 
the tanks witliin tho irrigated area. Also until the season 
1899*1900, littio or no regulation at Tlickkady was poisiblo. 

For 1P0J.01 the duty works ont to 7*887 acres pet 
million cubic feet stored. If lainfaU is taken into account, 
tho duly wilt become 6*5 acres per million cubic feet which 
is n Ipw figure (vide unswers by Mr. Keeling). 

JSrtensiun ^ seeond-erop vullirahou. Fditner river 
cann?*.— Second-crop enltivalion may extend (vide 
answers by Mr. It. A, -Srinivasa Aiynngar). Extent not 
given. 

Jiistna delta system . — ^Ko second wet-crop enltivalion 
in tlio delta. It is better not to cncoumge the same oven 
if reservoirs were constructed. Watering second dry crop 
may bo cneonraged (wWonns wors by .\lr. Lacey), 

There is practically no second-crop cnltiration in tlic delta 
owing to tho rapid dcercaso in the discharge of the river 
towaros the end of tho oalendnr yc-ar ; nnd without some 
form of stor.iso work on the river, there does not seem to 
bo any possibility of supplying water for second orop (vide 
nnswcTB by Mr. lloivley). 

Feriyar project.— Tho proportion of first crop to sroond 
crop will eventually be 2 to 1 (vide answers by Mr. 
Keoling). 

Cauvery delta . — ^IVhen the drainage improvements nro 
eairied ont Ibo extent of secondrcrop cultivation will risotto 
nearly ono-fiCth of the area under first crop. Tbc Esecutiro 
Engineer considcie that the question of tho supply of 
manure will cifectnaily bar farther extension of second cro}> 
(vide answers by bir. S. A. Subramaiiia Aiyar). 

Second crop should not be encooraged at the expense of 
extending single crop in oreas commanded and not now 
iirigatcd, tbnt is, storage water shonld not be need for 
douhlo crop where large areas unirrigated can bo sUtl 
bronght under irrigation. 

In Tanjore, distribution has been mneb neglected. Tho 
distribution of minor rivers should bo gradually remodelled 
by tho construction of regulators, to keep up tho lovol of 
water and by the rodnetion of tho n'umber of heads in the 
Torious xoaches. 


* CnltiVablu area commanded (said to bo) 800,000 acres. , 
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Sovtu-ttest uosiooa. 



KOXTS-Ein aOKsOOIi. 


Tun. 

' JttBe. ' 

JdI;. 

Angnet. 

EeiriemlxT. 

Tout. 

OclobcT, 

KoTCinlior. 

Becembet. 

Total. 

I 

2 

3 

4 

5 

Q 

7 

B 

0 

10 ' 

1877 

C2,4d9 

209,490 

452,923 

345,405 

1,160,278 

118.742 

65,243 

7,800 

181,700 

1378 


076,310 

1,035,095 

1,043,376 

3,054,781 

610,332 

138,252 

49,117 

697,701 

1870 

223,416 


1,700,584 

1,118,001 

3,6o0,320 

678,351 

86,164 

13,224 

677,639 

1850 

94,628 

809,290 


852,190 

2,480.974 

S08.078 


40,654 

460,408 

1881 

07,207 


1,057,319 

781,317 

2,709.768 

433,878 

89,3.18 

7,609 

479,825 

1882 

133,088 ' 

1,233,180 


1,111,810 

3,252,032 

268,218 


10,290 

304,374 

1683 

130.CS3 

1,236,572 

1,387,505 

1.73.9,973 

4,514.733 

769.115 


16.404 

929,406 

1«P1 

14,050 

1,142,193 

1,473,943 

1,743,218 

1,376,039 

039,025 

11,586 

10,920 

051,531 

3885 

018,180 

1,017,264 

1,128,538 

673,121 

3,737.103 

401,069 

43.051, 

28,953 

473,076 

3S86 

103,027 

1,875,489 

1,189,602 

70i,8i3 

3,431,091 

4.641,632 

435,123 


62,577 

613,205 

18*7 • 

109,832 

1,632.587 

l,7'iP.074 

1,139,039 

383,913 

100.219 

20,954 

411,086 

3658 

18.387 

816,937 

022,805 

528,051 

2,280,810 

71,872 

34,290 

9.007 

115,109 

36S9 

27.170 

033,765 

1,037,252 

1,108,214 

3,400,731 

716,267 

107,123 

10,242 

882,032 

1600 

170, .365 

1,205,908 

1,025,540 

1,010.078 

4,068.711 

430,283 

C0..103 

2,763 

499,.144 

1801 

... 

437,199 

1,022,303 

1,527,010 

2.987,417 

9US,9S6 

... 

... 

903,986 

1692 

76,207 

501,197 

1,13:»,42G 

1,770,133 

3.614,053 

3S7,B00 

186,108 

6,308 

578.336 

1S03 

327.821 

483,072 

1,401,197 

1,919,705 

4.170.093 

773,784 

209,000 

20,912 

1.069,606 

1891 

7.S.721 

010,180 

908,493 

1,452.542 

I 3,410,936 

48-^,013 

225,592 

• •4 

70S310 

1893 

205,711 

680,509 

1,607,980 

871,567 

3,205, ai7 

277.303 

40,394 

• •• 

317,697 

189B 

133,363 

689,031 

2,001,894 

490,295 

3,214.575 

25,000 


■^164 

25,600 

1697 

15,203 

203,229 

1,196,002 

2,202,418 

2,021.851 

500,059 

01,835 

061.018 

1693 

120,023 

879,102 

803,301 

065,30.1 

2,627,790 

1.38,690 

80,883 

6,959 

175,638 

1890 

10,673 

15,613 

123,856 

170.458 

338.430 

2,03.1 



2,034 

1030 

10,183 

408,191 

1,2.10,130 

1,197,478 

2,921,985 

338,180 

27.242 

6,396 

371,821 


Statement showing the surplus discharges oj the Kistna Eiver at Bezwada Asiout 

- in nitilioiis of culiefeet. 


Tees. 



Eocin-'n’ElT uokiook. 



Ifoirn-uiT uoKiooir. 



June. 

Jaff. 1 

BH 

Scplcmlict 

Total. 

Octolxir, 

yoTCmkcr. 1 

Deennbcr. 

Tout. 

1 


2 

3 

n 

6 

0 

n 

$ 

8 , 

0 

10 

1877 

t 

38,752 

70,868 

81,780 

95,124 

289,520 

301,063 

122,312 

43,908 

23,918 

109,489 

1878 

• 

1,718 

31,071 

108,230 

104.0r0 

80*, 709 

35,209 

20,361 

177,042 

1879 

• 

23,100 

08,805 

133, COS 

70,168 

331,*8l 

40,222 

21,500 

10,433 

81,156 

1880 

• 

47,371 

667,778 

873,010 

.876,705 

1,363,921 

278,269 

222,657 

147,001 

048,417 

18.81 

t 

20,228 

449,787 

021,081 

270,879 

1,377,876 

306,621 

:'3.499 

8,265 

428,278 

1882 

« 

613, 343 

1,003,3.41 

001,274 

(5.10,307 

2.818.325 

383,067 

220,633 

70.918 

680,608 

1883 

• 

177,941 

880,980 

54 4,428 

703,072 

2,812,431 

61,659 

138,457 

20,051 

214,207 

183-1 


2,722 

49.8,0.13 

781,000 

033,716 

1,016,380 

412,916 

181,437 

09,403 

003,755 

1886 

• 

38,282 

63,059 

820,709 

500,203 

1.484,912 

089,985 

194,431 

222,157 

1,100,670 

1880 

• 

240,760 

737,394 

776,514 

431,818 

2,186,482 

6.42,050 

261,2.17 

140,098 

1,012,886 

1837 

* 

273,771 

1,633.9(’6 

781.022 

778,702 

3,360,420 

401 087 

212,006 

03,637 

077,239 

18S8 

• 

112,062 

1,010,4.10 

1,102,677 

48,388 

2,882407 

202,000 

74,708 

36,250 

403,858 

1BS9 

4 

136,050 

9.10,019 

026,237 

1,037,143 

3,(138,000 

1,181,219 

127,053 

06.835 

1,378.107 

1890 

• 

108,001 

1,317,036 

1,49], 193 

394,390 

3,311,509 

217,773 

118,031 

20,800 

366,703 

1891 

• 

23,453 

•197,464 

1,261,902 

401,9)0 

2,177,820 

296,037 

15,160 


310,263 

1892 

t 

260.660 

1,163,057 

997,190 

1,000,181 

4,071,087 

7-t7,lf6 

043,086 

42,.]01 

1.433,674 

1898 

• 

067.013 

717,101 

1,087,096 

883,090 

3,314, 040 

737,318 

121,140 

21,748 

883,212 

1804 

« 

100,31(1 

1,383,810 

097,o0S 

604, SCO 

2,760,907 

202,618 

107,23.4 

22,760 

462,532 

1896 

* 

10,163 

607,608 

827,071 

775,439 

2,120,231 


100,188 

18,090 

643,202 

1896 

• 

203,202 

041,670 

1,291,806 

120,051 

2,260.411 

43,181 

430,043 

10,008 

21.428 

80,612 

1897 

• 

101,235 


890,833 

488,069 

2,003,605 

28,051 

467,694 

1898 

• 

176,1(09 

m 

607,097 

438,213 

1,733,078 


09,406 

iT,772 

414.717 

1890 

• 

89,370 

IB 

102,563 

203,732 

73(1,321 


117 


16,739 

1900 

• 

04,808 

1,020,400 

223,702 

2,011,070 

1.10,608 

6,407 

• •• 

145,076 




































ikblAN ikBIOAlhoK COMliiBSIO^: 


idi 
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BODin'-^IIT KOSfOOS. 

- 

- 

' SooTn-axeT kovioov. 

■ 


Juno* 

July. 

Anjput. 

Scptembei. 

Total. 

October. 

BoTembor, 

DMtmber. 

Tstal. 


a 

3 

* ■ 

fi 

e 

.7 

S 

0 

10 

1880 


128,613 

72.070' 

39,873 

211,486 

66,025 

45,363 

14.134 . 

125,527 

1881 

7,680 

42,163 

91,882 

36,148 

177,863 

33^139 

14,997 


50,506 

18S2 

63,354 

237,234 

83,046 

10,920 

344,554 

7,039 

5,365 


12,404 

1883 

9,736 

167,800 

121,624 

211,769 

510,019 

88,384 

41,094 

167.646 

290,723 

1884 

23i548 

56,737 

185,736 

88,633 

280.156 

47,871 

12,811 

2j2o3 

02,065 

1885 

]2*>,952 

162,180 

69,525 

386,203 

73,875 

4S2 


74,367 

1886 

72,789 

130,393 

123,480 

83,855 

4:6,622 

87,983 

37,440 

4.65d 

130,<»77 . 

1887 

69,687 

178,439 

87,873 

01,987 

417,986 

67,217 

40,307 

HBGTTl 

131,630 

1888 

27,426 

200,294 

161.935 

56,695 

446,310 

28,756 

61,922 

7,330 

101,003 

1889 

43,061 

133.803 

186,427 

215,066 

528,42) 

156,687 

17,620 

8,713. 

182,920 


17,C03 

116,033 

116,091 

28,660 

276,997 

33,079 

• 70,620 

8,712 

112,311 


12,081 

00,833 

97,217 

33,082 

233,236 

40,042 

li;2 6 

810 

62,057 

1892 

31,741 

173,864 

139, IW 

123,879 

463,606 

62,671 

16,009 

7,269 

75,030 

1893 

39,837 

72,639 

62.661 

mfilB 

261,115 

74,631 

15,652 

4,313 . 

94,496 

1604 

17,189 

63,435 

89,263 

29,352 

199200 

26,726 

14,725 

1,181 

42,632 

1895 

31,641 

77,323 

10.5,914 

39,413 

251,294 

50,271 

17,994 

3 615 

71.880 

1896 

46.376 

195,720 

336,676 

49,147 

617,925 

39,213 

30,354 

12,015 

81,612 

1897 

88,339 

98,993 

217,930 

169,237 

574,610 

101,733 

22,560 

10,198 

137,496 


46,440 

114,480 

143,746 

120,980 

430,505 

136,652 

06,707 

24,186 

227,645 

1899 

44,123 

08,421 

43,776 

110,067 

801,827 

34,265 

- 8,661 


43,926 


27.601 

286,^04 

272.896 

09,084 

6S5.U35 

58,451 

10,896 

12,093 . 

OO./tlO 


trait,— ‘tho Tanssbhadia carpltu bai bcon dealt iritb (n a aepaiato uote-n'ile Appendix B. 


Statement showing the surjdus discharges of the Peimer Biver at NELtiOBE Anicu* 

in millions of cvlic/cet. 


Tixs. 


Socra-TTaiT uoireoox. 



KoiTn-ixn sosioon. 


Jane, 

Jnl;. 

August* 

Eeptcmlxi 

Total, 

October. 

KoTeuber. 

December. 

Total. 

1 

2 

3 

4 

5 

c 

7 

B 

B 

10 

1877 

7,416 



81,650 

39,066 

50,803 


662 

04.078 

1878 

6602 

20,088 

40496 

60,945 

136,131 

101,616 

38,461 

7,221 

. 147,398 


16.629 

6,007 

43,318 

26,459 

92,103 

42,230 

13,171 

30,474 

. 

43,645 

1880 


16,271 

24,161 

18,610 

61,896 

34,663 

103,169 

1881 

596 


11,035 

19,297 

33,913 

20,882 


1,671 

45,486 

1883 

99 

637 

3,151 

20,965 

24,852 

23,263 


60,532 

116,159 

1SS3 

3,841 

2,243 

25,020 

2,643 

33,616 

63,8-20 


26,779 

146,830 

1884 

789 

1,370 

2,169 

35,725 

83,873 

42,704 

16-2,302 

1883 

i,389 

6,039 

16,324 

14,614 

38,416 

30,749 


32,619 

97,362 

1886 


27,780 

••• 

27,730 

47,266 


1,625 

79,402 

1887 


6,802 

16,924 

67.441 

811G7 

36,080 

rH 

30,489 

141,834 

1888 


... 




6,016 

101,478 


7,880 

68,959 



8,886 

12,521 

54,758 

76,165 

14,770 

3,811 

120,054 




6,419 

14,402 

20,821 

21,458 

20,417 

881 

42,256 

1891 



1,229 


1,229 

3,002 

tBB 

• *■ 

3,002 

1892 

7,694 

30,790 

36,865 

76,912 

152,151 

77,165 

31,106 

667 

108,938 

1893 


11,455 

1,823 

4,863 

18,141 

30,293 

79,048 

4,193 

122.633 



6,104 

26,487 

83,293 

61,881 

29,813 

61,776 

a«B 

91,619 

1895 




27,730 

27,730 

67,411 

17,006 

• •• 

74,447 

1896 



3,782 

853 

4,785 



1,216 

9,814 

1897 

608 

2,123 

9,706 

41,362 

53,789 

22,179 

• •• 


S2,170 

1898 

572 


101 

30,552 

31,316 

12,061 

37,853 

16,471 

66,886 





21,056 

21,035 

2,968 

7,478 

• •• 

10.446 


48 

9,671 

429 

38,895 

49,043 

11,782 


143 

11,926 











































SELECIGD EVIDSKCE. - 


Siatemeni tfiowittg tie-iurplvs dlselarjet of He "SsHkc at FAlab Amiodt in millions of culte Colan'el 

feeU JiW.jStnaft. 


Baniii'VEn voxtoov. 



Konn-sisi uoxsoox. 


Jnna. I 3a1j. I Anemt. iBeptcmber. Tslnl. October, I HoTimber. DcotmliCT. Tolal, 


467 
2,850 
... , 17,002 

8,861 24,612 


721 24,371 


2,802 27,430 

6S8 116 

1,738 


3,482 6,052 

94 ... 10,967 



724 
12,646 
30,639 
37.612 
41,217 
2,640 
2,686 
10,560 16,429 

131 23,223 

27,430 


6,052 

11,633 81,600 


Staiemenl showing the surplus discharges of the Ponniar River at TiaoKKoraua Anicut in millions 

of eiiiic feet. 


H<niTa<win iioscoox. 



Koirn-BiiT uevioox. 


Jana. Jal;. I Aaemt. Septmber. Total. I October. Koronber. Decciober. I Total, 


3,626 2,856 

407 8.216 

... 3,311 

3,020 10,639 


19.703 

214 

6,701 

4,780 


9,094 

12,499 

1,860 

17,653 

8,684 

11,633 

2,212 

8,684 

999 

2,478 

4,484 

14,021 

1,217 

16,967' 

4,686 

1,111 

2,119 


10,619 

1.667 
6,798 

19,162 

22,403 

293 

6,701 

1,764 

10,421 

4.668 
8,453 
1,872 

109 

88,779 


30,932 

2,184 

460 

8,631 

0,694 

212 


66,645 

16,640 

7,617 

46.336 

32,686 

12,038 

8,013 

6,684 

999 

13,299 

9,107 

24,381 

7.861 

17,079 

66,746 

1,111 

2.147 


Aibr/.— FiEOTii not aTallab]« for rean priar to JB9I. 
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.Statemeni shottnnp ilie syrpha disclargea of the Vellar Biver at SuatiAtope Akicut in mUlfons of 

cuMe/eet. 


TsiB. 

Sflrrs-V£R uoSEOOir. 

Koiis-ssn voxEaoB, 


Jalr. 

AQffDEta 

September, 

Total. 

Oolobor. 

NoTcmber. 

December. 

Total. 

I 

2 

3 

4 ' 

6 

0 


B 

, 0 

10 

1879 


• 



■ 

167 

10,768 

640 

3,021 

14,601 

2,762 

808 


8,620 

1880 


• 



• 

• at 

aaa 

2,573 

],036 

3,009 

8.697 

32,024 

13.807 

64,628 

1881 


* 



* 

• •a 

».» 


2.221 

. 2.727 

2,461 

2,721 

1,073 

6,255 

1882 





• 

117 

338 


2,808 

8,915 

1,258 

11,910 

2,149 

16,323 

1883 


a 





67 

2,323 

629 

3,014 

7,9SO 

10,211 

, 2,472 

26,613 

1881 


* 





• •• 

• 4* 

4iS 

335' 

726 

33,434 

33,860 

68,025 

1885 







181 


2258- 

3,370 

»• * 




1880 






BH 

• 

« 

ft 






1887 


4 





203 

1.502 

740 

3,047 

1.216 

22,437 

13,974 

37,627 

18!>8 


• 





lOS 


2,675 

4.838 

4,329 

9,780 

9,403 

23;512 

1189 


• 





8,095 

1,889 

2,848 

12,332 

4,908 


788 

6,756 

1890 


« 



« 


42 

1,55.3 

929 

3,323 

2,9f6 

8,969 


11,926 

1891 


• 



• 


aaa 

aa* 

670 

688 

0,889 

2,464 

1,089 

10,442 

1802 







710 

2,320 

12 

3,051 

1,9(6 


aaa 

1,000 

1893 


• 



« 

780 

106 

001 

817 

2,762 

7,268 

29,263 

8,730 

45,262 

1801 


a 



• 


••a 

1,218 

851 


312 

2.970 

019 

8,037 

1805 


• 



« 

243 

»*a 

KoBE] 

14,820 

18,177 

20,819 

14,344 

14,789' 

66,952 

1896 


t 



4 

12S 

S 

94- 

6,718 


3,035 

6,700 

11,610' 

21,267 

1807 


• 



• 

20 

• •a 

163 

8.034 

8,207 

9,33S 

1,206 

3 

10,647 

1898 


* 




■ «a 

42 

278- 

610 


4.113 

33,088 


39;077 

1809 


• 




• aa 

68 

aaa 

780 • 

844 

1,903 

185 


2,084 

19(10 


• 




251" 

921 

260' 

3,077 

* 

4.609 

918 

884 

1,447; 

3;270 


* Ducliurfe sot gtrcB io tho dtisramg. 


The three great rlrcre of this Preeidency are the Oodarari, 
Kietnoi and Canreiy. The surplue available for stora!;eiin nil 
these is very greati especially, eo in the Godavari and Kistnn. 

Qodavari . — The possibility of extending irrigation In the 
delta properi under the Qodavari nnioat, is not very great. 
It ie saia that another 100,000 acres may be ovoDtuallv 
brought under irrigation. It is in the nplond tnlnks, which 
occasionally Euifer from drought, that part of the great 
surplus available may be utilised. Two pumping tolimes 
on o lorge scale have been proposed to irrigate 160,000 acres 
on cither side of tho river above the anient worlg. Other 
smaller pumping installations will probably also bo found 
possible higher up the river. An investigation of tho upper 
basins of the branches of the river will no doubt bring to light 
sites for stvrago reservoirs of which wo at present know littlo 
or nothing. The aroa cultivated in the upland taluks was in 
1S93*G9 acres against acres arable. I am not in a 
position to soy anything definite about tho Dniuagudicm, 
Upper Godavari works, hut trust that some use may bo found 
for them ond they ne^ not be abandoned. They cost 70 
lakhs. 

Jisffia.— The sniplus ovailohlo for storage on tho Tanga* 
hhadta, a branch of the Ki*tna, has been dealt with in a 
separato note f Bcduotlng 100,000 millions cubic feet ns the 
surplus that may ho utilised by stomgoon that river, wo bare 
still on CDcrmoiis surplus available in tbe Ivistna below llio 
junction of tlie Tungubhadm. It is improbable that moro 
than 800,u00 acres con bo irrigated in tho delta proper with- 
out storage. To increase the area of irrigation in the delta 
beyond tills figure niid to giro protective iirigotion to the 
upland taluks, the oonstrnotion of a largo reservoir, most 
probably on the main river, must he mndo tho subject of 
jiivestigation. Mr. Held has been recently ccoupicd on n 
reconnaisennee of the river above the Cezwada anient and 
will submit a note amplifying or correcting bis previous note 
printed in Mr. Clerk’s report— sco page 0. In my opinion 
If a reservoir is found feasible, and I sep no reason ogainst it, 
.the stored water should bo utilised in the upper taTiiks and 
not in the delta proper (rave at the end of the season ) to 
irrigate dry crop. It wonld appeor from a demi-official letter 
received from Mr. Reid that ho autiolpatcs that tho area 
commanded will ho nearly 1,000,000 acres in the taluks of 
Sotteoapalle, Guntur, Nameamopet, and possibly tho lower 
part of yinukonda. Tho amount of silt carried by the river 
is a great deal more than in the case of the Canvery and the 
flood and total yearly discharges are greater, hut a reference 
to the statemont of surplus dischargo nt the Bezwada anient 
shows t^t the reservoir may be left practically empty till 
September and bo filled during that month and October of 
cam year. If this is found feasible, the silt objection will be 


folly met. ^ Tlio quantity that shonld bo stored will depend 
on the cultivated area commanded and requiring irrigation ; 
the quantity may bo from .10,000 to 60,000 millions cubic 
feet. Tho urea cultivated in tho upland taluks amounts to 
acres, and tbe BTabloare.! to acres. 

Cffurery.— Tho utilisation of tho Cauvery snrplas has 
been dealt with in a separate note, see page 26 of Mr, 
Clerk’s report. 

Tho following, is an extract from a fnither note on tho 
Cauvoiy-Bhavaur' discussion just placed boforo Govern- 
ment i— • 

"4. Tho ovontnal decision to be arrived at is of great 
import ond any wrong decision now will hare far-reaching 
consequences. 

”6. The following is a summary of what is claimed for 
the two reseiToirs > 

Shavani reservoir . — Partial proteetisn to tho old 
irrigation ; some inercase of donhio crop, and 90,000 acres 
new wet cnltiration on tho border of the delta, nvineipally 
in Monnargudi taluk where proteition against drought is 
hardly required. 

Cauvery mwi'oir.— Full protection to the old irriga- 
tion ; some increase of double crop, and 90,000 acres new 
wet oultivntion on the border of the delta, principally, in 
Manuorgudi taluk whero protection against drought is 
hardly required ; in addition 140,000 acres new wot cnlti- 
vation, principally in Patnkkottai taluk which badly needs 
protection against drought. Tf, as hns been suggested to 
Mr- , Highain and will be placed formalljr before the Com- 
mission, the cnpacjty of the rcsoivoir is inercasod from 
30,000 to 10,000 millions cnbio feet, nn additional area may 
bo irrigated in lower Salem and possibly in Coimbatore, 
both of which need protcuticn against drought. ‘ 

" G. Tho following is a eanfmary of what may he accom- 
plished if reservoirs on tho two rivers ore constructed and 
tho irrigation nnder them oonQued to tho legitimate splicte 
of eoch : — 

. Shavani memiV.— 100,000 acres in Coimbatore which 
badly needs protection frpm drought. 

Cauvery reservoir.— Aa before. 

, ■ "7. It seems to mo that tho cTcntnol question for 

Government to decide is whether it is better (when tho silt 
ohjeotion lias been finally met and overoome) to build a reser- 
voir on tho Bhavanl whioh will afiord a minimum protection 
against drought to the exclusion of the Cauvery, 6r whether 
the Cauvery icscrvoir, shonld be oonstruoted to do all that 
the Bhavanl reservoir can do and iu addition protect a largo 
area of country from drought. 


t Vide Appendix B 
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** 8> If tLo latter scliomo is adopted , there is the additional 
ndrnntago that the lihavani trill still bo arailnblo to par* 
foim its le^itimato fnnotioa of tlio protection to the diatriot 
through which it flows. 

, '* 9. It may bo said that if bath may bo ultimately eon* 
stucted, tlioio is no rcasun why the UbnTani should noi be 
at nnoc oonstructod for Taiijuro and aftcriraids trans-foirod 
fur use in Coimbatore whon the Couvery work has been 
made, Unforlunatoly it is probable that a reservoir for 
Coimbatore should be higher ii^ the vnlley to bring the 
Water on to tho Cuimbatoro plain. In any cose ruoli a 
large reservoir wonld cot be required.'' 

Minor rivers. 

The rivers of the second order ore the Pennor, Polar, 
Fonninr, and ycllor. ’IVithoutstenigo, on aecount of their 
capricious nature, there is no possibility of any great in- 
creaso of irrigation by direct supply. 

JPcniter.—Aft stated in my note on the Tungobhadra, 
the possibilities of irrigation in Nellore, Anantapur, and 
Ciiddapah will bo very greatly improved by biitiging in 
Tungabliodra water in adeq\iate quantity. The basin of 
this river and its tributaries must be fully invosligatod for 
riltablo silei for rc>crvoirS. In 17011010 tbo aicaof new 
irrigation tbat inoy be couiiu.andod on both sides of tbo 
river, if the anievt (or resrtvuir) i» locitted at Sumnsiln, will 
bo nearly 2dO,GOO acre.'!. If it is found feasible to placo the 


anient liigbor np the river and to take a channel on the 
south side through n gap in tho hills running north and 
south, tho aiea oommanded will ho considerably increased. 

jPalar.— The iriigalion' under this river is most un- 
certain and is not in a latiBfnotory state. The large in- 
crease in tho nmnber of supploiiiontal wells proves this. 
Sir Aithnr Colton proposed tout Tiingabbadra water, by 
storage in one of tbo branches, should bo biougbt through 
Mysoi e tci ritory into the biisin of tbo Polar ; whetiier this 
;pcopoml is feasiblo niid, if fcnsiblo, what tho cost would be, 
is unknown. 

Ponniar.— Some recent investigation would lead to tho 
belief that a storago reservoir may be bnilt above tbo Timk- 
koyilnr aniout for irrigation in the Tirnvannaiualai tnlnk 
of South Airot, Its eupoeity may possibly be from 6,000 
to 10,0<)0 millions cubic foot ; in ordor, liowovcr, not to in- 
terforo with irripition rights under tho channels token off 
tho liver bolow tho ankut a second and lower anicut will be 
found necessary. 

Tellar . — Very little is known of the upper basin of 
this liver, espcrially where it passes ihrongk the Triebino- 
poly tnliik. Tbo recent impiovement of the lower anicut 
on the Colcroon gives the power of greatly inoicosing the 
supply of the river at tho Shatiatopo aniout by filling and 
passing water through the Vccronnm tank. This foot will 
hare to bo considctod whon investigation is taken up. 


QursTiON sltotoing tJie irrigation eapaeiig in each district of minor tooths for whtc'h 

Capital and Jtevenue Jeeonnts are kept, UahiUiy of these worhs to fail in seasons of drought, average 
gross revenue and cost of maintenance per acre irrigated. 


. 





IiiBorer isex 
XSBtaiTLTl. 

Skaboxb or 
BBODOUT* 

ATiBlOB fOBTIIB BilT 
BBK Tr&BS. 

Bjalcnis. 



Biltrlcts, 

« *■* 
5a 
a** 

• « 


Acres, 

Year. 

Acres. 

OroBB 

rvTonuo 

por 

Bpro 

Worllnr 

expcnBBB 

por 

acre 

Irrlpsted. 

Gan jam minor rivers 



Gaiijnm . 

1 

01,600 

3000-01 

60,081 

180G-07 

63,234 

Rs. 

221 

Es. 

0-36 

hi uni} am project 


* 

Ristna • , 

10.680 

1808-09 

2.623 

1899-00 

878 

4-00 

2-42 

Dondoiuid tank . 


• 

Do. . . 

l.CEO 

G,fl00 

1000-01 

126 



3’68 

4-37 

Cnmbnm tank . 



Kurnool . . 

18{l8-99 

6,688 

1809-00 

4,240 

6 60 

0-62 

Sogileru project . 


• 

Cnddapjih . . 

20,670 

1898-90 

4,290 

1899-00 

.3,685 

.306 

1-04 

Fnlnr anicut 


« 

NoUh Arcot and 

4G,200 

1898-90 

71,882 

1900-01 

64,231 

3-07 

1-00 

Poiner do. . 


• 

Chinglcput. 
jVoTtb Aicot 

20,29] 

1893-00 

22,101 

1000-01 

12,280 

404 

091 

o 

»- 

ea 

p 

• 



Do. 

16.771 

1898-90 

21,279 

1891-92 

10,087 

419 

120 

Thndapalli rli&nnol 
ATkciikotfa do. 



Coiiubiitoro . 

13.7.98 

1898-97 

14,623 

1805-00 

13,030 

7-49 

0-69 



Do. 

4,118 

1900-01 

4,233 

1801-93 

3.999 

689 

0-87 

Kalincatoyen do. 


• 

Do. 

0,020 

190001 

11,400 

ISOo-OO 

11,181 

11-08 

0-68 

Cherobrarnhabam tank 

• 

Cbiiigiepat 

18,014 

28D8-9D 

12,541 

1891-92 

G,254 

3B1 

061 

M fidraB water-supply 

t 

t 

Do. 

7,467 

1808-99 

7,197 

1891-92 

0,441 

G’23 

1-63 

Valiur anicut . 

• 

• 

Do. > 

0,182 

lSOS-09 

4,467 

1801-02 

3,392 

1-98 

026 

FctaiuloTni nniont 

« 

• 

South Arcot 

0.016 

ISOO-OO 

9,854 

1891-92 

7,620 

3-72 

1-77 

VriddliBcbalam anient 

0 

• 

Do. 

4,491 

1898-99 

0,692 

1891-92 

6,724 

8-91 

1-18 

Mrlinmaltur do. 

• 

a 

Do. 

2,724 

1897-98 

3,010 

1891-03 

2,698 

i'23 

2-39 

Sbntinlope do. 

$ 

a 

Do. 

25,004 

1897-98 


1900-01 

20,380 

4-35 

0-67 

Tiiukkojilur do. 

• 

a 

Do. . 

27,087 

1893-94 

23,182 

1890-00 

21,20? 

4-60 

0-81 

Lqwot Coloioon do. 

• 

a 

f ■ 1 

1 Tanjoro , ) 
Tinncvclly 

72,914 

1897-88 

107,283 

1890-00 

9i.,216 

4'Od 

G-40 

Ilorudur do. 

• 


17,020 

JOOO-Oi 

17,230 

1892-93 

14,820 

10-84 

102 




%— rtcurei under Irrlgntlog eapasllf takon from AdmlDhtrallon Bepart sro not worth math. 


liVo havo often so muoh difiiouliy in getting fuuds'for 
Uioso minor pro joeis that it would bo advisablo to construot 
Eomo at least of them under loan funds. 

Tho following Blntcmcnt (a) gives tbo projoets for now 
works under olass 11 works at^present contomplatod. State- 
ment (6) sums up tbo possibilities of ostenMon of irrigation 
in each district as known at presont under questions 2, 9, 


and 4. It should not ho taken as indicating tho limit, as, 
no doubt, investigation will bring to light fuitbor possibi- 
lities. If Tiin^bhadra suiplus is brought iuto the 
I’enninr, irrigation of n largo area of dry crop in _ tho 
(listriets of Anantapur and Cuddnpah will bocome possible. 
Wbnt this area may bo must bo ascertained by investigation ; 
tlio orca that may bo oommanded is at present unknown. 


Colon e. 
A..W.Stnart, 













IXMAN lEEIQATIOS COMMISSION ; 


Colonel 
A.W. Smart, 


(a) Jjht nf projects for new socrls under Class 11 Minor Works and Havi/fationfor wMch 
Capital and lieventie Accounts arc kept " examined and tinder contemplation. 



Kemc ol na:k. 


Projeels examined. 


Plobiblo Pratabla PwtaMe 
BDiaunt «I * ™S* t * InnesM of 


Us. I Acres. 


1 Kieltia < • JaDgnmaliestratapuram tank 77|200 600 

project. 


Bodilalaragn project 


Atwokur project 


SB, 100 1,700 


2 Nelloro . . Ilajipuram project . . 3,01,000 2,900 


llaebavaram'Mopail reservoir ■ 6,20,000 4,0;'0 


Foil nalur tank project . • 1,54,000 1,000 


Restoring Yonir tank . • 48,400 1,236 

3 KQrn"al . Thokapalll project . . 6,82,000 6,000 


4 Anantapur . Uindapar project • . • 2,00,000 


24,800 



Sanctioned in G.,O.,liro.l077- 
I., doted 22Bd December 
1000. A set return of 8'21 
per cent, on the total direct 
and indireot obarges is anti' 
cipnted. 

Estnnatca are said to be 
under preparation in the 
ofBcc ol the Exocntiro En- 
cinror, Eihina Nortborn 
Division. It is estimated to 

■ give a return oE 1'94 per 
cent, on total capital outlay. 

Estimate is under cbeek in 
tbo office of the Chief So* 
ginoer for Irrigation. 

Sanctioned in 6. 0., No, 375' 
I., dated 3rd May 1901. A 
return of 8 per coat, on the 
total outlay is anticipated. 

Estimate under scintiny in 
llicoffieo ofUiB Chief En* 
gincer for Irrigation. A 
rctnrn of 3^ per oent. on the 
total capital outlay is anti- 
cipated. ' 

Anticip.ated return is 2'27 per 
cent. Bniictioned in Q. 0-, 
No. 609-1., dated 20th Jniy 
1930. 

Estimate under check in the 
office of the Chief Engineer 
for Irrigation. 

Estimate urith Assistant Chief 
Engineer for^ irrigation, 
Tiinh Itcstomtion Scheme. 
A treiioh is being excavated 
at site of dam to ascertain 
the nature of the rock. 

Estimate under prepaiation, - 


3 Godavari 


Projects Tpartly investigated 
and not get taken up, 

1 Gaiijam . Minor projects . . • ... 

2 Vizagapatom . Constmating an anient across 2,50,000 

Nog-ivalli river. 

Reservoir on a largo stream 
whiob posses Tuni in the 
Godavari district but drains 
tbo Eonthern portion of the j 
Vizagaintom distiict. 

Irrigation in the RekapalU taluk 
from the Saveri or ns tiibu. 
tarics. 

Project for utilizing the sui plus ... 

of the Saveri and the Godavari . 

Project for a teserroir on tho ... 
Ycllcru. 

Maliadovapnram tank in Dim' ... 
draoLalam taluk. 

4 I Kistna . . Gnndlakatnma reservoir project 13,79,000 

(ruugli estimalc). 


lihrngabandn tonk prqjcct . 96,200 


60,000 


A return of 34 per cent, on 
the capital cost is antioi* 
pated. 

The S; ccinl Supermiondiag 
Engineer states that there 
are possibilities for tho con* 
struetion of rcsotvoira and 
that the project should be 
iiivcstigatcii. 

Tlie Superintending Engineer 
uii special duty states that 
the project is ururth inves* 
tignting. 


9,000 Tho Special Sapertn tending 
Engineer states that an es- 
timate is under preparation. 

1,22,600 A Totnm of 6 j percent, is 
nntioiputed. Preliminary 
estimates made. Channels 
have to he realigned. Es* 
timates for dam hare to 'be 
recast and details worked 
out. 

A return of 4'5per cent, is 
oxpeoted on tbo estimated 
expenditure. 








SELECTED EVIDESCE. 


(h) hiti of ftojccii for ilctO teoris tender “Class II Minor ll'orTiS and Navigaiton for toUieh Capital Colont7_ 
and Rep'enne Accounts are Iept‘' examined and under confemplaiioti — contd. A,W dmdrl. 



Kane of irork* 


Frokable Frobabla 

tmoatil#! inartaioot 

CftlniKio. iCTcnae. 


Bsuiiics- 


Projeets partly invetiigated 
and not gel taxen up— contd. 

JlelaTBgn project . . 

Beserroir near IHailnrcriim • 
l&lopod teamou . • 

Snpp^ cTionnel to Barali tani: . 
Gandipalcm project . 


Srakerru voir . 


Rcs»rToir» on llie Eanilatera ■ 

Iicsttroir on the Nerella Vegn 
near CJiorlopalli. 

Snpplj elannel to Anatni 
a imndram and Anantastga 
ram linka. 

Heserrolr on the Rollsru 

Koodani tank 

Fonpafor Janilrnraram project 

I’nniigodn project . . 

Vcmnla tank 


VompalH tank < • 

Kanehalamma tank . . 

liodn project . • . 

Dorlgatlu project . . . 

HSndn project . • • 

Kolur tank . . . 

Gnndabnininannhalli project • 

lycnhnlli project . • . 

Proposed lito for n tank on the 

Ciiinna Hagari at Uagari 
Bommnnahalli. > 

Proposed eito for a tank on a 
etream near Hndngalli. 

Roddam project _ . 

Itcitoring and itnproving the 
YcUanur tank with n pro* 
po«ed enpply ciianncl from 
tlic Chitr.irati. 

licBcrroir between Togarknnta 
and Banookota. 

A tank in I'craTall minor hnsin, 
Upper Ponner river basin. 

Project for improving tlio enp* 
ply to Ultmmeror and £da* 
much! tank. 

Enlarging Ufadoranlakam tank 

Tolndur anient projert . 

Pakambadi anicut project . 

Onlroyen IliilB reservoir . 

ISeecrvuir near Knlinkurohi 

Iteecrvoir on Ponniar and second 
anient below Tirnltkoyilnr. 

Krislinagiri rcrorvolr . • 


2,00,000 

2,500 

5,0^003 

0.SO1 i 
8,000 1 

*2.o6iooo 

6,000 

5,OCO 

• •• 

1,S00 ■ 


i 

7,500 

••• 

600 

• at 

20,000 

4,500 

700 

1,000 

02,590 

461 

1,36,000 

8^000 

800 

422 

1000 

4773 


7,600 

73,300 
1,00,(00 
60,000 
• ... 

550 

500 

GOO 

s*« 

1,23,000 
1,76, OlO 

600 

1,150 

C,C0,030 

6,000 

70,000 

600 

3,08,320 

0,000 


• e« 

”) ’ ’ 

• •t 

>20,000 


•'30,000 


10,00,000 15,00!) 


Vnniar piojcct 
To cut a supply ehanncl to the | ... 

Hadntalab tank. 

Gndiimalai reservoir . . 14f0,500 


33.800 

3,000 


It is stated to be a promising 
project. 

A promising project. 

A return ot 3‘76 pet cent, is 
anticipated. 

• Preliminary PsUmale. The 
Speeiil Superintending En- 
gineer states that the pro* 
jeet is a good one. 

Tho Special Snperinf ending 
Engineer reports that this 
is an exeellont and a very 
promising project. 


Expected to pay a rctnm of 


Sanctioned in G. 0., No. 
761*1., dated 4th October 
1001. 


Amaravnti reservoir 


C,. 30,000 


6,200 

18,800 


Yfill yield ah annua) rotnrn 
of Bs. 21,000. 


Bequirc invC‘'tig.‘ition. 


75,000 I The return would he Rs. 5 per 
I acre and wonid be less than 
‘ 3 per cent. 


... Tlio Tctnrn would he 4'4 per 
cent, on the outlay. 

GO.OCO The rctnrn would^ uo 3 0 per 
cent, on the capital outlay. 


2 








IND7A2I IBBIGAMOX COMMISSIOlf i 


- Qgitt„gi (a) List of projects for new worh under “ Class II Minor Worhs and Navigation for so JiieJt Capital 
A.'W.Smart. Revenue deemnis are kept'’ examined and under contemplation — condd. 


Kame ol voile. 


Pr-iIrtMo Pfobiible rrobalilc 

amaont ot .vISIt * Inoioase ot 

pKliTQfLto. ajacai, wswnne. 


Cwmbatoro— 

eontd. 


lA Trioliinopoly 


16 I Madaia 


1C Tinnarelly 


tBrejeets pnrllg investigated 
and not gel ^aien-up— condd. 

I Uniliiknlam piojcet ’ « • 


13,00,000 


WalayM project ... 
Bccerroirs on tlio Aliyor oni 
UppM. 

Bosoiroir norosa tbo Kulittalai 
EatuTori, 

Supply dianncl from the Agun- 
da Canvery. 

Ivadarai project ... 
Ladapnram proj:ct 
A channel from the Canvery . 
Fonnori project 

Foranddar ptojeat . . 


Irrigation from Vipar . . 

i)o. from Eambiar 
Befoiming SiTnIaperi and 
I Farahtomapandinn tank*. 


13,01,000 


1,87,000 


eo.roo 

26,C0D 


The project is, however, largely 
dependent on the dedsron 
which is to be arrived at 
with regard to the Fhavani 
reservoir. If it ia derided 
to utilize that resorroir to 
supplement the supply to 
Tdnjore, the hlutbikiilam 
Eoheme shonld be obandoned. 


The scheme is Jibcly to retoin 
a rcrenne that woold cover 
tlie interest on the capital 
ontlay. 


(b) Statement shotoing the anticipated extension of irrigation in each district. 


Ifame ot prdeet. 


Ganjara 


I Vizagapatam 


3 Godavari 


i I Ristna 


C I Kcllore 


f I Ruslnknlya project 
' (.1 Minor projects . 


*l Minor projects 

f Anient ncrosw NagavalU river _ . . 

. 4 Reservoir nno large sticam draining the sonthern 
C portion of tbo district. 

Irrigation in tho Rekapallo talok • * ^ 
Project for ntillzing the sorpluB of tho Saver 
and the Godavari. 

. Project for a reservoir on the Yellem 

By piitnping 

In delta . . . ' . . ■ 

. Mabadevaparam tank in Bhadrachalom taluk 

' Jangamaheawarapnrem projeet . . 

Gnndlakammn reservoir project . 
Bbrngabaiida tank project • . 

Boddalavoga project .... 
Mellarngn project .... 
Atmnknrn project .... 

Divi pumping project .... 
(Wiib reservoir) ICistna . . . 

^ Delta (by improvement of duty, etc.) 

’’ Beserroir near hlailarcram (Fallikonda rescr 
voir), ^ 

Hajipamm project .... 

Makerm project ^ . 

hlopad reservoir project . . ‘ , 

MnehaveTam-Mopad reservoir 

Supply channel to Ravali tank . . 

Gnndipalem tank project . . . 

*' Anamarnmndram tank . . . 

Anantosagatam tank . . . 

Sito on the Neralla Vaga near Cbsrlopalll 
Kondami tank project .... 
Fonnnint » . > • 

Resorvolis on the KandaUru . , 

Penner river canals system ... 

, Tongshbadm reservoir ... 


Piolalits 

KlcD-lonot 

InJsalion. 

Tout txlcmlon 
In each 
dbtriet. 

Acrc^. 

40.000 

60.000 

Acres, 

16,000 
Not known. 

1 R Tiftft 

U,000 
Not known. 


Do. 

160,000 

100,000 

2,000 


BOO 

20,000 

1,600 

3.600 

2.600 
1,170 

60,000 

4,00,000 

200,000 

670,470 


Biuasst. 


Ss,900 

1,200 

8,000 

6,000 

5.000 

6.000 

600 

Hot known. 
Do. 

I 4,SOO 
1,000 
7,600 
20,388 
210,000 


Sanctioned in 
Q. O., No. 
1077-1., doted 
22nd Decem- 
ber loco. 


Will depend on 
areas com- * 
inandod. 


313,488 


SELECTED EVIDENCE. 


(b) Statement slimoinff the anticipated extension of irvigation ta each ilisirict — contd. 


District. 


Kims of project. 


Colonel 

A.W.Smarf, 


Probable Total 

eitcnfloa of citon'sian for Bsusass. 

irrigation. cneb district. 


C Cnddnpah 


7 Kurnool 


Clinpad projcol _ . 
Ukknynpabi project 
Vomula tank . . 

Ymplli tank 
,•{ Kniicliiinmina tank 
lifldn project . . 

Doricnlln project 
•Maidkur projoit • 
Dcrctopmcnt under ennat 

Thokapolli project 
Hindri project . . 

Voljjodo project . 
DcTelopmeiit under canal 


Arres. 

6,000 

COO 

404, 

800 

422 

1 , 0)0 

4.77.3 

COCO 

*16,000 

G,000 

7,600 

2,000 

*3,000 


8 Bellaix 


/ I, Sciicmea inrpe{i$;nicd and 2,r>73 
I esilin.atad for. j 

Minor ecltcmca 1 II. Ecliemos inveallgalcd but 1,174 
in thrcQ parts. I not cstimntra for. 

I JJI. iSelicmcB nndor content* 2,030 
\ plation. 

Proposed eito far a Lank on the Oliinna Ilngari Not knotrn. 
at Tfnsari Botninanalislli. 

Propose I site for a tank on a etreara o£ sonto Do. 
iizp near Kodncallt. 

TungabLadra reservoir .... 30,000 (rice)^ 


0 Anantopnr 


10 Cliinglnput 


Roddam project 

llindupnr project .... 

To construct an nnicitb across Uio Penner at 
Tiiimmoparam vili.age. 

^Sclioipea investigated nnd 
Minor sebctncs \ e.titnatcd for, 
in ihreo parte. 1 Helicmcs under investigittion . 

L Do. contemplation 

Project for improvinc tho supply to Utmmernr 
and Ddimnclii ianKs. 

Mndarantakiim lank .... 


11 Noitb Arout . Dstension of Foincy anient sjetem . . 

f Dr iaercased storage ns detailed below . . 

Tolndnr anient project 18,000 acres. 

A new reservoir at Kilsoruvni Not known. 
Pakombadi nnicut project . 7,500 acres. 

1*1 A Kalur KnUngnucri tank . Not given. 

13 South Arcot Culroyc Il.ti, .osirvolr . Do. 

Itcservoir near Knllnkariclii Do. 

By iiicieosed supply from 
Lower Cclrroon nuicut .... 
L Storage on Upper Ponninr . . . . 


Not given. 
Not known 


13 Salem 


l*i Coimli.atoro 


13 Tanjoro . 


1C [ Trioiiinopoly 


17 Modtira . 


18 Tinnovolly 


Krisknagiri resorvoir . . 

Vnniar project • . 

iJiidatalab tank ... 
Qndainalai reservoir . 

Thinnnnpnram tank . • 

L Baritr tank piojvot • 

Dbnv.ani reservoir . . 

Aiimraiati reservoir . . 

Mutlinkulainjiroject . . 

Walnynr project , 

Ileserroirs on Aliyar and Uppar 


Cauvery reseivoir selicino . . . . 

A po<siblo obannei from Ibo Cauvety to supply 
tanks in South Tanjoro. 

Meservoir neroos the Ku]itln1.ai ICntnv.\rl. 
Supply oliniinel from the Akiinndn Cnuvciy 
Knduvai projoet ..... 
liadapurnm project .... 
roniieri piojocl • . . . . 


1 

C Porandnlnr project 
* i 1 Periyar project • 


Irrigation from Vnipnr . • 

Do. Nainbiar . . 

Doforniing Bivalnpori tank . . 

Do. Pataiemtunpaudinn lank 
Srivniknntnm anioul , . . 


20,000 

30,000 

16,1100 

9,000 

1.3S7 

6,200 

1)18 

2,056 


100,000 
18,800 
8,000 
Nut known. 
Do. 

300,000 

60,000 


1,000 

3.000 
Not giroii. 

Do. 

60,000 

20,000 

20,000 

Not known, 

2.000 
200 
200 

0,741 


Sanctioned in 
G. 0., No. 
87C*I<, dated 
Srd May 1001. 


• If dieobargo 
34,030 tlirongh too 
Milakon d a h 
catting is 
largely in* 
oroased. 


31.400 


30,000 (ric6)t| 
600 

Not known. 
Do 


fAlro 600,000 
36,877 nores dry 
protcotod. 


Not known. 


28,400 


120,800 


360,000 


64,000 


A ^ 10,000 mil* 
lions Tc*crvoir 
I should give n 
duty of 
I 10O,C00 acics. 




/y^KprAtr ieeigatiok cosimission : 


Colonel 

A.W,$tnart- 


Statement showing tkepfojeets sanetionei wider Class 11 IBnor Worhs and Navigation for which Capital 
and JSeveniie Accounts are hepf hut not comwenced for scant of funds. 


Projects. 

Oistriots. 

Amount of 
oatimaie 
(direct and 
indirect 
eharBOi). 

Area to be 
irrigated. 

Aniaoipated 

xotnrn. 

1 

Authority. 

1 

2 

■ 3 

4 

5 

6 

J angamabeswuiapuram 
tank .... 

Kistna 

, Rs.' 

W,200 

Acres. 

800 

8-21 

G. 0.1 Ko. 1077-1., dated S2nd December 

Poimalut tank • 

Kellorc . 

• 1,64,000 

1,000 

2-27 

. 1900. 

G. 0., Ho. 600-1., dated 20th July 1000. 

Hnjipnram tank . • 

Do. 

8,04,000 

2,900 

3-00 

„ „ 375-1., dated 3rd May 1901. 

Hew tank nt Tcmuln 

Cuddapah . 

62,690 1 

464 

8-60 

InG.O., No. 453-L, dated ’12th Mnv 

• 


1 

1 


1900, this work was sanctioned under 
Class IV, other mbor works, for which 
neither capibnl nor rovenuo nor indi- 
vidual accounts ore kept, in charge of 
Puhlio Works D^aixmenb, hut it was 
in G.O., No. 751-1., dated 4th OctoW 

1901, rc-sanctioncd under Class II. 


QuESTioir 5. — Minor works for which neither Capital nor Revenue Aceotmls are maintained. 


• 


CsAsszs III sns IV (a) 

Cuts IV (S) WOKS nr 
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trOSCB Jit CRABGe OF 
rcnito iVoBKtf 

CBisna or Dsnana 

Aresica roa vna usr 

T ITt. 

Ascrigo Tank 

Districts. 


DErUITatEMTe 






. Bestontton 
Scheme 









Exptnditnrc 

Inenned 

(ordlnarr). 

cxpcndltnrt. 



Knnitcr 
o( works. 

Ayatat. 

Kntnliet 
of works. 

Ajakat. 

Area chargea 
at irrigated. 

Itcrcnne 

dstlrcd. 

. 




Acres. 


Acres. 

Acres. 

B(. . 

Rs. 

Bs. 

Oanjam . 

« 

116 

44,494 

2,482 

60,764 


2,30,664 

40,376 

4»* 

Vizagapai&tn 

• 

68 

54,320 

1,273 

67,720 

78,078 

1,77,626 

30,390 

14,003 

Godavari . 

« 

102 

4d,2G3 

3,243 

61,104 

89,759 

1,39,716 

62,230 

10,899 

Eistna . 


01 

16,870 

332 

27,290 

36,618 

1,00,750 

42,962 

18,228 

Hellore 


187 

74,679 

.304 

.36,293 

122,098 

4,09,184 

1,12,933 

38,688 

Cuddapah 


111 

66,009 

2,453 

163,681 


6,70,366 

76,752 

6,292 

Kumool . 

. 

73 

20,672 

310 

31,473 


1,60,140 

24,109 

29,830 

Uellnry . 
Anantapur 

• 

^ 164 ^ 

36,006 

51,243 

] 730 f 

22,714 

84,340 

] 164,488 

6,21,164 

1,04,654 

12,969 

Chingloput 

• 

654 

236,868 

1,653 

124.828 

332,635 

7,68,045 

1,44,783 

1,01.953 

Horth Arcot 

« 

266 

76,246 

2,392 

156,342 

231,862 

8,17,565 

1.21,674 

0I.SS1 

South Aroot 

• 

340 

103,380 

2,419 

184,198 

326,456 

11,18,307 

1,87,848 

31.482 

Salem . 

• 

98 

29,835 

1,826 

86,984 

111,278 

3,91,379 

44,620 

40,845 

Coimbatore 

• 

51 

69,231 

71 

12,347 

84,947 

4,46.058 

62,452 

63,176 

Tnnioro . 

0 

63 

23,024 

444 

38,978 

50,683 

'1,37,091 

30,613, 

36,673 

Trichinopoly 

• 

72 

71,372 

914 

48,861 


4,67,043 

68,827 

• •a. 

Madura • 

f 

172 

46,394 

4,916 

83,246 


4,90,841 

64,704 

02,239 

Tinnovolly 

« 

284 

100,860 

1,814 

84,946 

176,800 

12,13,668 

1,31,603 

69,888 


See peges 119 — 129 of Ur. Clcrk'e report for note on 
Tank Bo^oration Scherae by Mr. Kharegat, ns nUo the 
Inltci's nnsn'erB to Fnblio Works Department questions of 
the Commission. 

In my opinion a great deni too much money on these 
loorkt has been ^ent under Tank Bestoraiiou Scheme. 1 
irould repair no bank under special funds, or niter or 
enlarge calingulahs or weirs of any tank wliich its past 
history shows does not breach under ordinary canditions. 
Oldinary bank repairs sbauld bo dealt with under ordinary 
maintenance. Sluices, however, with supply ehannels nnd 
anienta on rivers, where they exist, sbouid be placed in 
tliorongh order nnder tho speetni funds. Jt is important 
that toe supply to tho tank and the distribution nnder it 
shonid be etheieot. Tho mapping ond statistics are most 
valnahle and should bo fully completed. 

Ho eatisfactoty system of maintenance after n work has 
been placed in thorough order under this sehemo has yet 
been deviaed- Without snch it is a matter for seiious con- 
sideration whether we shonid go on spending large snms on 
earthwork of banks which, without iipkei^, deterioiato year 
by year and will again in five or six years require repairs. 
Tho subject is one of great importanco nnd should bo dealt 
with ot an early date by the IJcronue ond Fublic. Works 


Dopartmenls. It is possible that nothing can he done 
witbont legislation. 

In this connection I wonid invite tlio attention of the 
Commission to the nnsatisfnotory state of the eatnblish' 
ment, both local and minor, complaints regarding which arc 
f rcqncnt in the Bevenuo Department. 1 n G. 0., Ho . 4110, 
Bevenue, dated 18th October 1895, a scheme Wtss ionnnlnted 
for establishment to wurk nnder tho Revenue Department. 
This sehemo was, however, rejected for various reasons ; - it 
was in any case inndcqnnte. 'A sehemo should now be 
devised to meet tho various mterests concerned,, both local 
nnd minor— Provincial. One bas been alrcadjr put forward 
bnt bns not been made tbo subject of consideration nnd 
discussion. In my opinion it is a matter of first impor- 
tance and sbonid be dealt with nt an cirly date. . 

I would olso snggest to the Commission that, it so muih 
stress is laid on tho poroentago of establishment ebarges on 
woik ncinally exeented and establiabment continues to be 
sbarved, invcsiigiition becomes o matter of difficulty, if not 
impossible. I would suggest that investigation be charged 
nvainst works (preliminary ospenseB) and a tq>ecial budget 
allotment made for it. 

Quxstiov G.— Information is not hvnilablc on tlic sub- 
ject in tbo Irrigaliou Office. 



























SELECTED EVIDENCE, 
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Qobstios 7- cclontl 

^ Afn^-Smart, 


Districts. 

AVATTAT WELLS 
DASABANDAM, 

: aOVERNJnONT, 
AND PEIVATE. 

SUPPLEMEN- 
TAL WELLS: 
GOVERNMENT, 
DASABANDAM, 
AND PltlVATB. 

u.d 

M 

a 

n 

« o 

•s-« c» 

u p 

«s«ac5 

.,..090 

ft, r C» 

CO 

Si8 

U«C9Ui 

ef 

CO 

s 

§ 

a 

0 

B 

K 

'0.3 

o 

0 u 

BO 

JS-a 

o cl 

O Os 

•S-B 

S-S 

.o n 
|1 

Number of wells repaired or im- 
proved by loans during the past 
decode. 

ASLI 1301. 

Easm 1307- 

U 

C3 

& 

n 

To 

& 

O 

•a 

B 

II 

‘b 

«sS 

i 

o 

tq 

•c 

U 

ra 

s| 

1 

2 

3 

4 

6 

C 

7 

8 

» 

10 

11 




Acres. 


Acres. 



Arros. 

Acres. 



Ganjam . 

■ 

681 

1,198 

170 

1,601 

66 

615 

1,603 

1,271 

84 


Virtgapatam 

• 


• •• 

... 

... 

3.971 

2,116 



18 

2 

Godavari 


1,633 

1,782 

1,149 

2,009 

6 

61 

1,912 

1,666 

f •• 

• es 

Kistnn . 


3,226 

8,297 

3,281 

9,783 

272 

407 

9,721 

8,937 

61 

62 

Ncllore . 


9,090 

69,221 

13.853 

6M05 

938 

1,184 

65,856 

66,135 

230 

384 

Cuddnpah 


37,222 

123,273 

37,926 

131,413 

lO.ltiO 

10,837 

134,844 

136,204 

1,772 

3,634 

Annntapor 


12,032 

68,099 

13,790 

45,805 

1,915 

3,040 

43,313 

60,880 

028 

1,030 

Bellan' . 


8,072 

22,134 

7,955 

20,300 

646 

631 

19,183 

19,441. 

462 

317 

Kurnool 

* 

6,300 

27,171 

7.291 

24,243 

633 

681 

23,392 

23,251 

566 

906 

Chingleput 

• 

I0,C2i 

19,U23 

12,738 

28,033 

10,902 

12,781 

24,700 

28,431 

4,613 

850 

li^ortn Arcot 


32,490 

64,136 

63,364 

110,001 

^7 )88<> 

51,928 

118,372 

129,563 

4,636 

3,252 

South Arcot 


34,075 

62,966 

48,903 

79,900 

25,135 

22,200 

73,982 

77,491 

1,061 

712 

Tanjore . 

« 

• SS 

• •• 

21,801 

17,463 


29 

18,647 

21,632 

• te 


Trichinopoly 


23,048 

40,689 

23,352 

45,018 

3,013 

4,359 

41,987 

45,928 

174 

172 

Madam . 


12 

104,041 

27,847 

77,411 

3,511 

8,470 

79,063 

81,217 

688 

446 

Tinnevelly 

• 

84,770 

68,677 

43,078 

73,298 

3,795 

6,889 

78,161 

82,009 

1,029 

684 

Coimbatore 


04,084 

320,854 

74,123 

289,739 

2,360 

3,216 

293,083 

800,325 

1,698 

4,887 

Salem . 


45,308 

43,566 

46,184 

65,126 

18,893 

20,880 

70,246 

72,780 

018 

2,095 

Total 

• 

321,706 

1,031,216 

446,801 

1,081,790 

134,244 

149,792 

1,090,621 

1,136,990 

18,363 

19,223 


Tbo importance of Ibo cxhting inrigntion under ircIU 
mej’ be leen b}' an examination of the uboro Btatomcnt. 
Oar Information as to tbo yield of xvvlU and of nicos in 
trbicb oxtension is possible is vague and nnscientiGo. As I 
have already said, wbat vro require is a bydrogropliic aurvoy 
of each district ; vritk sueh a eurroy, worked on sciontlGo 
lines, we sball obtain reliable information and be in a posi* 
tion to give advice to landowners desirous of inro'-ting 
money in woll-sinking. Mr. Jones, tbe Sanitary Engineer 
to tbo Madras Gb>vernment, has sent me the accompanying 
intoresting note* on subsoil water. Tlio other notes printed 
are also of interest in this onnnootion, cspcoially Mr. Mioss' 
valuable note on wells in Chingleput. 

Question 8. — Onr information on tbe quantities of water 
required for different soils, for wet and dry crop, is very 
mesgro and should bo made tho subject of investigation and 
exporimoDt at model farms. It is tho csncral opinion of 
ozcciitivo oDicerB of tho Fublio lYorks Depaitmcnt that a 
great deal muio notcr is need for rice than is necessary and 
that a smaller qnautity would often give bolter results. 
Supers ituration of tho soil is n very couiroon error ; it is 
goiicrnlly aansed by uncertainty of supply. A rayat takes 
his supply when lie can get it, and for fear that later on he 
may get no supply, Goods bis land with an excessive qunn* 
tity and tanks it in his fields for future use. Por the irri- 
gation of dry crop mnch less water is of oonrso required, 
but how unioh has not been detormined with any degree of 
neonrscy. Dr. Voelcker in his report, page 75, shons that 
much loss water is used fiom wells than from canals, and 
that a watering from a eanal is 2'8G inches against 0 9 inch 
from a well. There is no evidence to show that tho lotter 
ie insuiRcIont, and excellent crops arc raised under wells. 
Tn this FiCHidenoy tbe duty for rice varies from 60 ocres to 
100 acres per ousce ; the latter would bo generally the duty 
during a period wlion there is some min. 

My exporieneo of blaolc.cotton is that it can bo iriigated 
inst OB well as any other soil, provided it is not supersa- 
turated, and the drainage, both Bnrfaoo and snbsofi, is 
attended to. It would in most oases bo impossible to pro- 
vide for snbsoil drainage by pipes, bnt tbo same affoot may 
be, perhaps not_ so ciliciently, obtained by intermittent 
supply at long intervals of, say, ten days or a fortnight. 
The distributaries shonld be run as much as possible below 
general Bnrface of ground, so that percolation and rise of 
subsoil spring water may not be cxcosslve. Dlaok-cotton 
is exceedingly retentive of moistnro and a little water goes 
a long way. 


Tanks in black-cotton are, I consider, possible with 
depths of water not oxosodin^ 20 to 25 feet ; but above this 
it would bo necessary to pntin ooia walls or front levotmont 
walls with foundations token below the black-cotton soil, 
the depth of nhioh may vary from 3 to 9 feet or 12 feet 
It is said that the latter is rardy exceeded. In India I 
would always give tho proforoiice, on account of the ciaoking 
and shriukage of banks iu hot weather, to a front retaining 
wall on the slope as shown in sUoteb. The earth behind 
would be put in in layers of 6 inches, watered and rammed. 
'Jbeooro woll plus ordinary revetment in front would be 
more costly tbun the singlo-huilt rovetmont. 

Qosstidk 9. — ^Drainage works are still required in the 
three deltns, but more especially in Tanjore. The works 
must bo nndoi taken from ordinary funds and not ou 
famine relief which is, so for os our experience goes, never 
icquiicd in tho deltas. Eilicient drainage is recognized ss a 
noceBsity';;nd should always be muds tbo snbjeot of investi- 
gation when any onnal works on a largo sealo are proposed. 
It may not immcdiutely lead to an increase of rovenue, but 
will do so oventnnlly. It certainly inorcuscs pioduceniid 
raises the valno of land, both of wbioh will indirectly bring 
iu revenue. But is revenue the first oonsideratiou P 

QdSbtion II. — Tbo skotoh-maps* illnstratethe district 
programmes of relief works. These, however, as shown by 
Mr. Olork in tbo accompanying note* are in a very unsitis- 
finctory condition. 1 would recommend that a Rovenne and 
nFnblio Works olficer should bo placed on special duty to 
jointly revise tbe programmes and, in consultation with the 
local officers, to ascertain local wants in the way of villago 
tanks and wells and other works. Works that maybe 
utilised for fiimino labour are railways, oanals, tiinks (old 
and new), village and road-sido drinking and washing tanks, 
wells and roads. There is no question that tho breaking of 
road metal is tho simplest and easiest of sapervision of all 
works snitablo for the labour that is likely to come on to 
relief works ; but if funds nic availablo to complete a work 
when once begun, I would give tbo profersneo to an irriga- 
tion work. In spits of the difficulty of suporrision I would, 
os mush as possible, employ labour on village works whieb 
may afterwards be of porinanent benefit to tbe^ community. 
For Instance, inncb may bo done to improve existing village 
tanks and to make new ones, but^the estimates must bo 
made boforeliand and located on the village maps, so that 
they may bo available immediately the ' necessity arises. 
The snpSrrisiDn difficulty may be met by making the 
headman of tho village responsible and such works after 


• Hot {uiated. 
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Colonel is over shonld bo completed from Bpcoiol fnads 

j T| 7 - granted by Government or local bodies. A villaga tank 

* ‘ as in sketch might cost Bs. 60,000 and vroaM give irork 

to 2.0r,0 persons for six months. 

It is generally considered that wells shonid not ho made 
hy famine labour. It appears to mo that there may be 
cases in which well work inny bo thus undertaken, but 
oertsiiily not without previous investigation and a full 
determination of completing the works afterwards. For 
instance, in a square mile of certain tracts it might he 
advisable to pnt down GO wells at nn estimated cost la Rs. 
600 eacli — total ordinary cost Bs. SO.OOO. The removal of 
stone after blasting wonid be within the powers of a famine 
cooly. The wells would give work for three months to 
2,000 persons. 


APPENDIX B. 

Note on limitation of Tnngalihadra turplu*. 
Hitherto the Tiingnhliadra project has been regarded as a 
project for irrigation in the Jlellary district and has been 
generally oendomned because — 

(а) The people do not want rice cultivation and will 
not utilise water for the purpose (instances Dharuji tank 
and Kurnool-Cnddapah Canal). The dry crops which they 
prefer arc ohulam, ragi, ciimbu, and cotton, and, under 
ordinary condittons of minfnll, excellent crops ore raised. 

(б) Thecnginceiing diiRcuItics nro very great and the 
oost for overcoming them will bo enormous. If tho reservoir 
is located on the I'uiigabhiidrn itself, there wonid bo many 
villages and much land submerged belonging in great part 
to tho Nizam. Tiio bill for compensation would be very 
great. These are setiona ohjcetions and they may be ac* 
oeptod as those generally held by nil officers whether of the 
Revenue or Public Woiks Department. 

2. In bad years, lioireror, with a deficient rainfall, the 
rayats would take the water fur saving crops, as instanced by 
the Cose of the Kninonl Canal, where, in 187G, over 90,000 
acr.s dry were iriigatcd. Tlie channel taken from 
Yolarapur would command from 6LO,000 to 000,000 acres 
of land under dry crop and a reservoir of '30,000 millions 
cubic feet would ho sufficient to irrigate t00,000 notes 
of sneh land. Tho total urea cultivated in Bollary in 1900 
was 2,lo0,917 acres. To save one*fourth of this area in 
a year like 187G would bo an incalculable benefit to the 
district. 

3. The right way, however, ie to deal with the aurplua of 
the Tangabuadra as a whole and not piecemeal. If tliis Is 
done, a masiblo protoctivo and productive project is possible. 
The engineering (fifficnltiee arc great, but they nro not 
insaperidile. 

Looking at the atatemeuts of earplus discharges of tho 
Tungahhadra at the Sunkesala onicut and of tho Kistna at 
Bezwada, we may say that 100,000 millions oubio feet are 
available for storage from Juno to October and may be 
utilised in the districts of Bellaty, Anantapnr, Cuddapah, 
Kellore, Kistna, and the Nizam's territory. Of this surplus 

30,000 millions cnbio feet may be reserved for use in tho 
Nizam's dominions. In the ahsciico of many csaentiol 
levels and of detailed investigation, it is impussible to more 
than indicate generally and Buporfioially the possibilities 
of the case. Of these districts, the only one iu which 
there is any doubt with rcgiird to irrigation is Bellaty ; in 
ordinary years it may he assumed that the water will not 
be nsed save to a small extent. On the analogy of tho 
Knrnool Canal wo may Uko 30,000 oorrs as likely to bo 
the maximam of rice cultivation in Bcllnry ; in yenm of de> 
ficieni rainfall £00,000 .acres drjr crim may be irrigated. 

4. There are three ways in which tlie general project moy 
bo worked out i — 

(a) A large storage work on the Tungablindra at Valla- 
vapur, which is the best site yet found on that river. If 
this is condemned for adequate reasons, then storage must 
ho on one or mora of tho branches. It will bo seen from 
the surplus statement that a reservoir of 30,000 millions 
cnbic feet on the main river will give at least 50,000 to 
00,000 millions cubic fcot and willbc a muchmoro power* 
fol wotk than any combination of storage works on the 
br.incbes. The channel would bo taken prefcrnbly on 
Gordon’s bigii level above Bollary to the Haggn,; it wonid 
cross that river (on wliiok there should also be a reservoir, 
if possible) and then branch into two— one branch passing 
down the right bank of the Haggri towards Aden! and tho 
other across the water-shod into the Pennoir. Tho dischniga 
of the muin channel at the head may bo'takcn provisionally 
at G,000 cusccs, or may have to be increased bccouso of the 
largo inevitable loss by absoiption. 

vft) riio upper part or Bellaiy part may bo doolt with 
separately and the Knrnool Canal improved so as to tako at 


least 2,600 cusees. This is a very poor suhslituto and is 
only mentioned as a paesiblo combination. Tho discharge 
of the canal should bo increased quite independently of 
these proposals. 

(c) A reservoir at Vallavapiir as in the firet rase and ii 
high _ dam at Nngalur below Sunkosala or below at 
junetion pf Kietna and Tungahhadra, with cut and 
possibly tunnel into the Kondair, an affluent of the Pen- 
nnir. In this ease the upper channel for Bellary may be 
designed to tako 3,000 cusees and the Kngatur channel 
also 3,000 onscos. ' • 

6. In Nollorc irrigatinn will bo taken np eagerly and 
will only bo limited by the area commanded. In the absence 
apnin nf levels and of detailed investigation it is impossible 
to say what nrco is likely to bo irrigated. Storage will be 
required whether on tho main Ponnair or in tho district 
itself. A SO,COO millions cubic feet reservoir on the 
Pennoir will bo filled with Tungabhadr.i water and with the 
ordinary' supply of the Feniiair would be sufficient filling 
IJ times for 160,000 noros of rico cultivation ; with gooS 
distribntion the duty should rise to 200,000 acres of rice. 
(In_ tho case of tho Pcriynr, a storage of 7,000 millions 
cubic feet is expected to irrigate 100,030 ncies.) 

6. The importance of passing an adequate supply of 
water from the Titngabliiidni Into the Pennair cannot bo 
exaggented. It will not only bring a largo tniot in South 
Ncllore under iirigatioo, but will steady t bo supply to tho 
Sangam and Nolloro chunnols and perhaps, most important 
of nil, itwillrolcasstlic npper waters of the Pennair and 
branehesfor utilisation in Aniintapnrand Cnddapah. Thoie 
need ho no fear thon that reservoirs or anients on tlio bran- 
ches of tho Pennair will infringe lower irrigation rights. 

7. With regard to tho Bollary part ot the project, it 
may be for the present assumed that in five out of six 
} ears the water, save for 30,000 acres of rice, will not be nti- 
Jjsed. Can it bo utilised elsewhere F Undoubtedly it 
could cither on the Ki'-tnn or Nellore for second orop. 
At the end of the irrijration season, when it wonid bo corlainly 
known that Bellary did not require the woter, the reservoir 
could be emptied at the rate of 4,000 cusees, of which 

2,000 ciisccj may bo nssumed will iirrive at Bezwnda. A 
portion eould no doubt bo utilised advautageonsly by the 
channels taking oil the Tungahhadra above, inolnding the 
Knrnool Canal. The 2,000 ousoos arriving at Bezwada 
would, in the* throe months nl the end of the season, be. 
anfficiont for 200,000 acres of second crop and would ^ield 
a icvonne of Bs. 6,00,000. (As suggested by AIz. lAcoy, 
in bis answers to the Public Works Department questions, 
it would bo well to give water in the Kistna for dry 
oiop only and not for rice.) On the 600,000 acres drj* 
whioh may be iirigatcd in Bcllnry in a bad year, a eliarge 
nf Bs. 2' nn acre may be imposed. (In the case of the 
Knrnool Canal the charge for irrigating dry crop is Bo. 1 
per aero, hat is certainly too low a rate for saving crop 
already on tho ground.) A tax of 4 annas an ncro as in- 
snranee wunld be certainly justified for years when water 
is refused. It is suggesled that this tax should give the 
right to ono watering ut eeod time. It is often tho case that 
deficiency of rain at tho beginning of tho season delays 
sowing most projudicislly to agricultural operations. To 
givo water for sowing shonid act os a great encouragement 

to tho regular nsc of naterthronghout the season and the 
gradual extension of tho prastico of iirigation. On tkispoint 
Mr. Wedderburn in 18CS' (see his report printed with 
G. 0., No. 2773, dated 24th. September 1868) said with 
"a prospect of water ogrioultural operations might com- 
"raeiice at an cailier diito than they now do, because 
" tho first ploughing depends at present on rain falling in 
"Juno and J uly and it often f«ils._'‘ 

8. Judging from the figures given by Mr. Clerk and 
from piovioua partial invest igations, the capital dost of all 
tho works required for storing and utilising the Tonga- 
bhadra surplus, including minor leservuiis on the branebes 
of the Pennair for u«o iu tho diatricts of_ Anaiitapur and 
Cuddapah, may bo iikeii at 3 millions stiriiug. 

On tho revenuD side we have — 


200.000 acres Kistna second crop At Bs. 3 (or sny Bs. 

160,000 in Kistna and 60,000 in Nolloro) ... G,03,0CO 

30,00u acres (rice) in Ecilari at Bs. 4 ... ... 1,20,000 

600.000 acres Bellary iiisarance at annas 4 1,25,000 

In Cudda)iah — 

30.000 acres at Bs. 4 ... .■• ... 1,20,000 

In Allan lapur— 

30.000 acres at Bs. 4 ••• 1,20,000 

In Nellore*— - 

150.000 acres at Bs. 4 ... 6,00,000 


16,86,000 


* ft mors can ho commaaded, mors will he intsated. 



selected etioence. 


1'45 


Lobs in ICistna in bad year, say, d00,000. 

(H will bo noticed from tbo snrplns ilimbaTgcs 
that wnter may bo stored in October, ao tiint nftop 
Biippljing Bellniy in a bad rear up to OctoW 
thcro sliouldbo somo wntor loft for ICistna, so 
that loss of second crop notcr in If istna would only 
bcpartinl.) 

Gain in bad Tear in Bollary 600,000 norea at 

U. 

Its. 8,76,000. Tliis would giro yearly (say) 76,000 


Total roTonuo ... ■17,60,(100 

Deduct for maintcnanco ... 3,00,000 

ITct rcTcnno ... 14,60,000 

or a little over 3 per eont. on capital cost. 

Tho rccenuo in Nollorc will bo "proaler than shown. 
Tlicro will bo Boino second crop cultivation, and ns said 
before ft much larjrcr area may be irrijrati d if commanded. 
It may ho said llien under tbo best conditions that the 
project will pay from 3 to per cent. iJnt should it fail 
to do so and if the percentage were reduced to 2 or even 


less, wonid not tbo project even then be jnstifisd F CoIo« 
net Hosted in 1883 speaking of tho Kiirnool Cannl (sco 
G. 0., Ho. 181-1., doted 28th Pobniary 1833} says "in 
ono respeot it (tho onnal) is of greator vnlno than can 
rendily bo cstimatod ; thnt is, OB a famino protect ivo work. 

. In tho late famine (of 1876-77) tho canal irrigated 90,373 
noros, whioh witjiont water wonid have hccnliarron waste, 
and this when its uso^wiis nat known and appreoiated. 
In futnro times of scarcity it is certain that tho people 
will avail thomsclrcs lai^clr of tho canal. It runs through 
districts which nio eomo of tlioso most liahlo to famine 
in this part of India and commands a very largo tract 
of country, and when in the unprotected naits of these 
districts people are djirg of starvation hy hundreds and 
(haus.ands avlio can put a money valuo on tho produce of 
600 sqnaro miles well watered This is an aspect of tho 
caso which it behoves Indian statosmon to oonsider and 
it remains fur them to s.ay whether tho general ideas 
of Sir Atlhnr Colton, modified by onr cxporicnoc, should 
not, ns regards this part of tho Presidency, be carried to 
completion. What is now, howovor, required is a full 
detailed investigation. 


. 1. Q. (7IiP President.)— You Kce Acting Chief Engineer 

for Irrigation in this rresidenoy P— Yes. 

2. Q. Yon bare bad a number of years' service in 
Madras?— I havo served tho whole of my service in Madms. 

3. Q. Yon have bad famine cspciienoe boro too ?— I have 
only liad cspoiienco iu one of the minor famines. 

4. Q. You wcicnot in tlio great famino of 187C-77?— 
Only on tho fringe of it. 

6 . ^ Q. Ourdntyns an Irrigntion Commission is first fo 
consider Ihoso works wlileli aro csFonHal or highlj* desirable 
for prnteetinn ngninst famino ; in treating tlieso works 
wo aro not tiod by any financisl rnles that they must pay 
a certain peteenLago, hut so long ns a e.aso is shown that 
tho country isjn need of protection and that water c.an 
be given at n priM nliich will notbcnbsolutcly nnrc.isnnablo 
to tiio tas-payer, it is onr duly to rccomtnci d it. Beyond 
that it is ourduty to investigato any irrigation works thnt 
may add to tbo food-supply of tbo country, nltliongh llioy 
ni^iy not mean protection against famine} these last, I 
think, we must consider open mere finoncial grounds ; tbero 
Bil'o comes iu the question of famine relict worl.s. If ills 
desir.ihic fo j roteot a di-trict ngair.sl famino, llio works 
should be Mrried out at once 5 if not, it may be reserved as a 
famine relief work. Frem your cxptricnco wh.it should yon 
B.ay aro the main works Hint nro nccc-miy for famine pro- 
trclion P — The Tnngnbhadra and Kistna projects. 

( 1 . Q. Witbout going into detail, what nonld bo embraced 
in llio Tiingabbadra project P— My note has shown that it 
wcnld servo Bclinry, Cnddnpali, Annntnpnr, and Hcllcro 
wliieli aro tho four dUtriots that aro constantly Euffering 
from drought ; in order tomotcot tiiom it would lie licccssaiy 
to iirigato dry crops. By doroloping tlio Tungabhndra 
Eoheme tho upper channel would coinmniid nhoiit 1,400 
sqnnro miles of land ; if woter is taken into tlio Penner, it 
would at onco release the upper waters for u'.o in Annntnpnr 
and Caddii)inli ; from tlioio it would pass into Nollorc where 
tlio people would gladly take it, 

7. Q. ^As far ns yonr knowledge goes tlicro is no nbsolnto 
ejigiiiccring ohstneic P — There aro only diflicnlties in connec- 
tion with the lino of channels ; bnl if n Larger view ucro 
taken of tho qnoMion, 1 don’t think this line of rhaunels 
would bo looked npon ns an insnrcroblo ditncully. 

. 8 , Q, 1 understand this was a project that w.is practically 
sketciu'd out hy Sir Aitlinr Colton ? — Yes, it is carrying 
out Ills ideas. 

8 . Q. You have had n certain nmonnt of snrvc}* dono ns 
icgords storago of^wntor in llio Upper Tuiigahhndra P — Y’es, 
for the Valvnpur silo ; tho euttcvs of tho uiipor sites have 
been lost. 

10. (J. Docs that incindo tlio lilysoio Biles?— Yes, wo 
know about them generally ; Ibcy were probnbly sent to tho 
Company's Bonrd in England and have dIs.ai)ponrad there. 

11. (J, Tl.oy may have gone to the India Oflico P— Tho 
surroyn would not bo woith much now. 

12. Q. (ilfr.ITiyAafn.)— Arc they Biirvoya of tho silos P— 
Tlio whole of tho surveys of tho upper sites. 

13. Q. {The President.)— A part of tlio project is, I 
understand, tho lomodclling or tho Kurnool-Uuddnpah 
Canal P— Thnt, I thin];, should bo dono at onco without 
waiting for tho carrying out of tho rest of tho project } if 
tho distributaries aro not complete, Ihoy will only bo oblo to 


carry a fraction of tbo water into tho Nclloro district wbioh 
would bo suffering at tho same timo. 

14. Q. In 1870 Nclloro sulTored very much P— I think 
two-thirds of the crops were lost. 

16. Q. 1 tliiiik yon hnvo throo estimates nil comploto in 
every resjicet for tho oxtension of tlio Numool-Cnddapnh 
Canalj yon _ havo tho Vclgodo P— That is still with the 
Snpcrintendiiig Engineer; the project will have to bo 
rcmodellcil nltogcUior. 

IG. Q- How much water do these thi-co projects dispose 
of ? — Tiirco liimdred cubio foot per second. 

17 . Q, If Govemmeiit approval was given to tho cnivying 
ont of tho nccesmry furvoys of this great project at once, 
oouid you, with tho stnfi* yon havo, start tho work P — Wo 
alioulif requiro two Exoeutiro Engineers at least; ihoro 
wonid ho great diffieulty in finding the necessary mon. 

18. Q. Y'ou Imre not got them hero yon moan?— They 
will have to give thorn and put in junior men in tho 
divisions vneated. . 

19. <2. Do yon mean tho Government of Mndms P— Yes, 

20. Q. They could bo given P— I suppose they mnst give 
thorn; tho investigations ftro more important than tho 
ordinnrv work of divisions. 

21. Q. Could the work bo pot in hand as qnickiy os 
possible P — I'es, it shonid bo begun at onco ; wo want tlio 
foniidations to bo examined dug boforo tbo end of .May. 

22. Q. You might at onco begin by scouring spocimens of 
the silts carried?— For that you will have to wait till July 
or August ; tbo rivera aro practically clear just now. 

23. Q- 7 suppose yon havo already the discharge month by 
month of the '1 ungabhadrn P — Yes, it is not very accurately 
ganged, but still it is cnongli for onr purroses, 

24. Q. Once got into Nulorelinvo you the mc.'ins of distri- 
Jjuring ivntcr er does it require a fiosh canal P— On tho 
south wo requiro new distrilutnrios ; on tho north aide wo 
havo distributnricB ; tliero aro 40,000 acres on that side that 
may bo noiyly irrigated. If yon pnt an nniout higher np, 
you would get a larger area commanded, but I don’t know 
nnything on thnt point ; tho Executive Engineer could giro 
yon iufoimntion nbout it. 

25. Q. Nellcrc, I imderstond, is n district whioh is speoinlly 
in need of famine piotcction P — Yes. 

20. <2. Thnt group, vis., Bellary, Neilore, nnd CnddOpah, 
includes tho worst country P — It suffered very much in 
187G-77 ; carrying iriigntion into Nelluro would bo parti- 
cularly product ivo. 

27. Q- If ne considered tho thing as ono project, I don’t 
suppose for a moment it would bo productive. It won't 
pay 4 por cent. P— Not directly, but it will pay 4 per cent, 
if you tnko tho indirect bonents into account. 

28. <2> Its produetironcss is in its protcolion ngainst 
famine P — ^Y’os, it is certain to pay 2 por eont, 

29. Q. Can you soy anything about tho Kibtiia project P— 
Y’'ou hod boltor wait till you ^0 to linjnhmuudry ; Mr. Beid 
will explain all about it. It is proposed to put a dam aoross 
the Kiatna. 

30. Q. To dam up tho ICistna to form n reservoir ? — I’cs, 
to Biipply Guiitiir nnd North Nellnio. 

31. Q. I suppose in nil those soheincs wo hnvo to deal with 
theNixnmP— On tho Tungnhhadm wo have, not on tho 
Kibtna. I don’t think it will nlfcct them at all. 
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SS. Q. la tlieHislna reeerroir in Engli^ {eriitoiyp — ^It 
may be on the border. 1 tbink there nill bo no diiSeultj 
there, beeanso there ie no cnltiratcd lend afToetcd. 

S3. Q. Have yon any irorks besidea these two that yon 
have called fnniine proteetivo woika ? — Thcro are a great 
many, bat they are amall projects ; page 26 o£ Mr. Clerk's 
report deals with them ; I don’t kmlw mneh about them. 

Si. Q. Are tbero any other major works P — The Oanvery 
reservoir. 

55. Q. What abont that ; do yon class it in the same cate- 
gory as proteotivo works P — That isprodnetivo ; the Dbavani 
]8 also prodnetire. 

56. Q. That is to say, yon have no reasonable donbtthat 
they will be financially profitable? — ^Thoy are certain to pay 
5 to 6 per ront. anyhow. 

37. Q. How for have you got in the antvoy of this P — ^The 
Cauveiy is vhtnally snrvejed ; n site for the dam bas been 
snrveyM. 

38. Q, Hayo yon got borings ? — Borings for alt the pits 
except one ; there is no question abont thcro being rook on 
the site. 

39. ^ Q. Have yon full information about the discharge P — 
Sntficiont information certainly. 

40. Q,. You will go on with that ? — ^Yes, wo hope to get a 
fnll investigation shortly. 

41. Q, How abont the silt P— That is ono of the qnestions 
that have been raised. 

42. Q. Can you say generally wlmt yonr ideas are about 
stoiing water on the Cnuvcry ? — It was originally proposed to 
storo 30,000 millions cnbic feet ; bnt considering what Mr. 
Benson said about utilising the water higher np, 1 propose to 
increase it to 40,000 to irrigato Salem and possibly Coimba- 
tore : the bnik of tlic water wonld go down to be used in the 
delta for increasing irrigation in the sontb. 

43. Q. Have you got a satisfactory site for storing snob n 
large quantity ot water P — It is n very good one. 

44. Q. Wo'nld it be in Mysore ? — It is in English tcrritoiy. 
The Bhavnni project hitliorto has been looked upon os n pro- 
ject for Tnnjore ; my proposal is to look upon it ns n project 
for Coimb.atoro and not for Tnnjore at nil j then tbo question 
comes up ns to where yon sbonld pnt the reservoir, b%hor up 
tbo valley or whore it is just now ; 1 cannot give fnll infor- 
mation abont that at present. 

46. Q. How much water oonld bo stored P— 10,000 to 16,000 
millions oubic feet. 

46. Q. Is there abnndanco of water in tbo Bbavani ? — 
That amount is absolutely certain ; it would work ont to 
100,000 acres in Coimbatore. It is rather a dilEcult channel 
on lower site ; on the upper site there is n much easier 
channel, I think ; it requires investigation. 

47. Q< Hu you in your projects propoic to grow a single 
crop on n larger area, or wonld you hare a doable crop on n 
smaller area P — 1 consider it is better to increase the area of 
irrigation than to try donblo cropping, especially on areas 
where you can get double crops by means oC wells, 

48. Q. An affording bettor proteotion ? — Yes, yon can get 
both now irrigation and doublo crops. 

49. Q. These, I nndersfand, embrace tbo major works ; 
BTO there any others P — ^IVo know nothing abont tlio Goda- 
vari ; 0 great discliaigo from it is wasted into tbo eca ; ns 
far as I know two pninping schemes have been proposed. 

60. Q. Tlint coniitty is tolerably well protected ; there 
never hns been any famine in that valley since tlie works 
were completed P— No ; the uplonds snlfcrcd n little. 

61. Q. 1 here may bo good field for irrigation thore ?-~ 
No doubt there may be plaoea for atorngc reservoirs on iheso 
rivers. I shonld say there is probably snificiout work for 
investigation for another 20 years. 

62. Q. You recommend a thorough hydrographic survey 
of the country P— Yes ; that would ineinde rivers, &c. 

53. Q. Have you worked out or formulated what establish- 
ment should be set to work on that? — No, I have not. 

64. Q. Is there any other point you would liko to lay bo- 
fore the Commission any point on whioh yon would liko 
your hands to bo strengthened ? — Tiioro is this question 
about the repair of tanks. I think it is in a very nssatls- 
factory condition at present ; there hns been n groat deal of 
money spent in the repair of tanks which have then been 
practically loft nlone. I have referred to the matter in my 
note. Some scheme of maintenance shonld bo devised. 

B6. Q. Yon are not satisfied with tbo tank restoration 
EcbcmeP — I think it bos cost too much money especially as 
tbe^ don’t pay ony attention to tbe maintenance wtorwards. 


66. Q. Doce that scheme come under you ns Chief Engi- 
neer P — Yes. 

67. Q. 1 suppose you fool that you arc bound to carry 
out tho scliemo ns laid down P — Yes, if yon could get n 
system of mnintenanoe, then there is no objection to spend 
money on tho tanks. 

68. Q. What is yonr idea about maintonaneoP— I think 
it should be dono by tbo people themselves. 

62. Q. By ststuto' labour P—1 don’t know wbolher by ‘ 
cess or how ; it wonld bavo to bo considered. 

60. Q. Can Iho Fublio Works Dopartment undcrlaho a 
larger number than they have P— I don’t think so, unless 
yon increase the establishment.’ 

61. Q, Yon now look after those abovo 200 acres? — 
Theoretically, 

62. Q. Aro these tanks above 200 acres- generally in 
pretty good repair P— Yes, a number were breached in the 
oyelonc, but they did their work. 

63. Q. It is the emallcr ones that bare gone to tbo 
bad P— I deny that they have gons to the bad, except in the 
matter of distribution ; tho dfstrifantion is most faulty ; if 
yon put tho distribntion of supply in thorough order, yoa 
don’t want to do anvthing more. 

64. Q. Aro tho sinices ond masonry works generally in 
s-vtUractory order?— That is what they are taking np, 

65. Q. la tliero any other matterryon would like to bring 
up before us P — My note, 1 anpposo, will ho considored ; 1 
have nothing to odd to it. 

60. Q. What about North and South Arcot ; I under- 
stand those two districte depend^ chiefly on tanks which arc 
in conncelion with ghat-fed rivers P — ^Thoy are fed from 
rivers, hut not from the Western Ghats. _ 

67. Q. So that the rivers thomsclvca in n time liko 1876 
wero probably quite dry or nearly so ?— They may fail partly, 
bnt not altogether. I don’t know abont 1876. 

68. Q. Arc many of tho tanks connectocl with these 
riversP— Yes i in North Arcot there nic large systems of 
tanks. 

CO. Q. Are the rivers then dammed up to form rcser- 
vnirsP— Nos there are off-takes simply. These rivers in 
North and South Arcot are very uncortam. 

70. Q. It is impression that theso two dislriefs 
snCcTcd very heavily in 1670-77. _Is North Arcot much 
belter off now tlmn it was twenty years dgo P— They have 
got a great deal more snpplomentary wells in a^akale, and 
channels have been extended to tanks. 

71. Q. And tanks also oonneoted with rivera?— Yes. 
Falar irrigation ia not in a satisfactory condition I consider. 

72. Q. What about extension on the PeriyarP— There is a 
large area of possible irrigation if we could get extra storage ; 
twice tho amount of water oonld bo used with tho greatest 
advantage. 

73. Q. Wonld that storage be to tho west of tbo tunnel nr 
to tbo cast? — It is proposed to pnt it below tho tunnel ; the 
supply from another valley could be perhaps brought into tho 
Fcriyar itself ; that requires investigation. I'boro is no 
question whatever that nil the water that can ho given will 
he used. 

74. Q. Tlie main object will be to extend cnltlration to tbo 
right bank of tho Vnigoi P— No ; to tho left bank lower 
down ; it would bo preferable to go on extending it lower. 

75. Q. Is that zamindari P — No ; I think there are 300,000 
to 400,000 acres near the sea that could bo commanded, 

76. Q. {STr. Jliffham .) — In paragraph 1 of your note yon 
qnoto Major-General Cotton's' remarks thiititisunroitunute 
in tho South of India that tho word " irrigation ” nlirays 
implies rice c'altivntion and yon go on to ray *' it may be 
taken generally that the water required for one aero of rice 
will irrigate 4 acres of dry crop. Tho wot rate is generally 
token nt B*. 4 per acre ; n tax of Its. 1-4-0 to Rs. 1-8-0 may 
be levied on an aero of in crop irrigated, or, say, Bs. 5 for 
4 aorcB dry instead of lls. 4 for 1 aero of tico." Do yon 
mean to say that that rate wonld be realized every year 
whether tho crops were irrigated or not P — Yes, if they took 
to the nroctico of irrigating di; crops as they do in Annnta- 
pnr ana under wells. . 

77. Q. Though the dry crops in ordinary years get along 
without irrigation ? — That is tho theory ; I doubt it, I think 
that tboy might increase tbo produce by 60 per cent, if they 
irrigated under wells. In Annntopur 1 wos told that the 
outturn is now twico as great ns in the neighbouring land 
where tboy don’t irrignto ; whore tliey havo' irrigation tboy 
cultivate well ; if they simply trust to rain tboy aro careless.. 
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78. Q. In yonr nolo on tlio Tangabbadm projecfe yon pro* 
poM to rcBorvo 600,000 acres in the Bollnry distiiot for dry 
cultivation ; you liavo assumed that they will take no water 
in ordinary years, bnt ill dry 'jeats they will take a large 
supply P — I have assumed that, boennse everybody says that 
that place cannot be irn*g.ited. I don't believe it. 1 have 
assumed tliat they will take water only in lad ycaia in order 
to show Hint tbo prefect ie possible. 

70. <2* If water is supplied to Bollnry, will tbora bo a 
regular demand for the whole amii for d^ crops P— No ; I say 
there will bo a considerable demand. You bnvo two railways 
and there is a market for their produce ; the population ia 
increasing, and so things linvc changed very muoli. 

80. Q. tVill the amount of wateryon contcmplnto passing 
to the NcUdto dblrict then bo nvnilablo ; will it not bo 
absorbed in Bclinry P— No ; I propose to pass 6,00il caices ; 
3,000 cusccs is suflicient for Boihry and 3,000 will be glossed 
on. ■ 

81. Q. Y'on bare taken no credit for cnllivution in Bclinry 
cscc|it in famine years? — No. beenuso of the opposition to 
tlic idea tiiat tlicy would irri'^tc there at nil. If I took 
eredil for S00,000 asresof irrigation in that part, it would bo 
as a protcciive ond not a' produclire work. 

S2. Q. I think you proposed an insurance rate of *1 annaa 
an acre. I understand tiint they won’t take amtor csoopt in 
a dry y ear F— Thai is for seed time. 

8.1. Q. l)o you contemplate that they will take water or 
i.ot F — I lavu purposely left thil out. My belief is that they 
win take water there. 

81. Q. (7^e Pr«i</cp?.)— Younroslinwingyonr cas? ns 
moderately as possible F— Only to show that it ia pissihlo as 
a protective work ; my idea is that ii: will bo a productive 
work evenliioHy. 

83. Q. (Mi*. JIiffhain.)—li n(me.'irs to mo that wherever 
an irrigation work is made in Madras the cfFecl is to bring 
all the land under a wet rate F— Yes. 

EG. (2* Do yon piopoto not to bring it under n uniform 
wet rate, hut to put an a water-rate according to the crop 
enllivatcd F— It may be tlono in that way : it wnnid liavc 
to be deoided by the Be venue Department which nay it 
should bo dene, Tlie question is, do yoo mimil the possibility 
of irrigating dry crops. 

8r . <3. That is the paiut I want to know j it fccms foreign 
to Uio wbnlc Madras tctocuo system ; wherever hand is 
broDght under Irrigation it is put under wet rates F—Yes. 

68. Q. There ie no opposition on the pari of the people V— 
Tiieic is no compulsion alout it ; they can take water if they 
like. 

80. <2- Once they have been ns'csacd under (ho wot 
roles ?— Once they have incd it. 

00. Q. Then they aro hound to go on uultivating rice ?— 
They don't do it on the Kiirnool Canal, 

91. (i> Tlio Ivuniuol Canal is the one exception F— Yes. 

08. Q. The whole tendency ia to force people to cultlvalo 
ricoP — Yes, '■ 

08. <2* I understand you want to get out of tliat P — Yes. 

9-1. Q<. ‘What do yon propose F—l should pal a very heavy 
rate on lico ; and on piojcot.s like tho Tungauhadro, 1 should 
put n lower into on other crops in order to encourage their 
cnllivaUon. 

06. Q. Would you do away with the system of permanently 
assessing land to wet cultivation P— That is a diilicult x’oint ; 
I Rliould have to tiiini; about it. 

OG Q. When a man once took water the land would not 
bo permanentiy assessed as wot os in the Qedavaci and 
KistnaF — Thcoretiuallj not. 

07. Q. Would yon propo .’'0 to bar wot cultivation in 
Bclinry F— I svould put on a heavy rale. 

03. (2* Yon would not have a conaoUdnlcd system tbero F 
—Do yon mean for dry cultiraiion P 

00. Q. YesF — Tho people would rolaso to take water 
ntlogetiier. In tho way I have put it I have only nllowod 
ihoin to take vraicr in a bad year. 

100. Q. You must have anticipated a great drop in tho 
revenue whenever there is a year of good rainfall P—Somo 
drop at all events. 

101. Q. Why have yon incnlioticd dilTorenl sorts of 
revenue in the tables nttnehed to your reporlP— In order to 
aiiggest aline of inquiry for you; it is a Jinanoial question ; 
I want to suggest a lino of inquiry ns to wlietlicr the 
indirect returns arc not much greater than people siipposo. 

103. Q. Yon give the Cgnros for Godavari, Nollore, and 
Ganjam ; wJiy have you chosen these throe distriols F— Bo* 
canso these aro the districts in which largo works have boon 
carried out in tho last few years. 


103. Q. Tiioso are dislriots in which there has been groat 
extension of works P — Yes, at least in two nf them tbsy are 
very great ; Ganjam is locout and Nollore U fairly rertnU 
101. Q. Yon liavo given us GodsTSVif because this is n 
district in which there 'has been a very oxtraoidinnry 
extension of oultiviition F— Yes. . . ' 

105. Q. Thero has been no satisfactory extension in other 
districts F — I gave Ganjam becouso of tho Bnsbikuljra 
projeot. 

100. Q. Tbot is a small thing F— It will lave a maikcd 
offcot in a few yearn’ time, 

107. Q. What are wo to compare these figures with P— It 

must be done by a financial ollicor and made tho subject of a 
legalar inquiry. , 

108. Q. (27/c Pw/Jent.)— They are very intercslmg 
figoresP— The only thing is they arc not complete.^ 

.109. Q. (Mr. jKiyAam.)— In .pur note you antieipate a 
further dorelopinont in tho Kistna delta system^ with a 
reservoir to supply 400,000 acres. That does not ioolude 
second-crop cultivation in the delta P— No. 

110. Q. Do yon think it is possible to get 400,000 acres of 
new irrigation in the uplands of tho Kistna district?— I 
liava only pnl that figure down ns approximate. Wo don t 
know anytiiing about tbo areas eonimauded. 

111. <2- Itcfemiig to tho Knrnool-Cuddapali Canal you sny 
" it is ndrh.'iblo that this canal and its distributaries should 
be fully developed at an early date. For this it will bo 
necessary to increase tbo discharging capacity of the ean^ 
to, say, 2,500 cnsocs ps'^sing 2,000 cusccs nt tho Milnkondah 
cutting.*’ IVhy do yon limit tlio inorenso to 2,000 P— It 
appears that the canal cannot take more than 1,000 euseos ; 
if you tried to pass the original 3,000 cusccs that was 
estimated for, there are certain parts of tho canal that won't 
atanl it. 

112. Q. WliyP— Tho honks won’t stand, and from tho 
nqncdnets there is a largo lo.akBgc. 

113. Q. In order to pass 3,000 would yon run tbo wafer 
nt a greater depth or avo tho banks not strong enough P— 
Y’on would have to run it at a doplli of 8 fcot whoto now it 
won’t stand more than G or feet. 

114. <2. Tho banks wore not made stiong onoogb P— No ; 
tho walls mid the aqueducts wero made badly j they used 
inferior mortar. 

116. Q, IVouldilboimpoasiblotomakothatgoodnowP— 
1 cannot say. I should s.ay you might run it at 7 fcot 
safely. In 1831-85 we novor ran more tniin C foot. 

lie. Q. Is lUoro any possibility of increasing the bod 
InllP— Tea, but not in tlio upper part. Tho fall in tho 
upper mclics is fired by tlio Ilindri aqueduct. 

117. Qt The ohannol could not bo widened P — Yes, but at 
Tory great oxponsB. 

118. Q. It Is a question of getting down tho original 
3,000 ; is that a matter of cxponsc or is it a physical im- 
pomlbllity ?— I sliould say uiyself it is best not to do it.^ I 
think it is bettor to get tbo extra quantity on tho other sido. 
1 aliould limit it to 2,600 at tho bead and 2,000 at tho 
cutting. 

110. Q. You think yon conid not get more than 2,000 
down at tho catling P— No. that is uiy opinioa ; it is a 
matter for investigation. 

120. (2, At tho head how muoh wonlJ thero bo P—2,600. 

121. Q. *iVlicro is the dilforonco— 600 P— That ivould bo 
lost on tho road. 

- 122. Q. In what way P — By ahsorplion and percolation. 

123. Q. In tof erring to tho Barnr tank project _ you say 
" it would bo well to asoortaiu if dry crop^oonld bo irrigated 
under (his tank "P— Yos, that is to say, if there is any area 
oommanded lower down. 

12.1. Q,. Why has that not boon nseertained P— I don’t know. 
126. Q. It doos not nxipear to bnvo occurred to anybody to 
inrigato dry orops. Tlioto is some dillioulty about ^tliis 
matter which I cannot undorstmd ?— Tins ro-isons aro given 
in G.O., No. 201-17-1., dated tbo 7lh Janoary 1003 (real). 
I am quite ooiivincod that tlio pcopio will take water for dry 
orops in Aiiantapnr, Cuddapali, and Kumooi. 

120. Q. Then what do you proposo to do to remove tho 
disoounigciiicnt to iirignto dry crops P— Bediieo tho rato, 

121, <2- Wliy should tho land bo assessed to wet cultivn- 
tionatallP— Tnatis tho normal system; tho systom is at 
tho bottom of tlio whole thing. 

128. (2- Supposing tbo wot assessment were taken oil and 
rales oharged on tho crop, what would bo tho objMtion to 
thatP— That would linvo to bo considered in tho Kovenuo 
Dop.artmcnt. 
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, 120. Q. Haro van over considcrol it from your miul oE 
ricxr ai a canal officer E—AIy opinion !e Mint 1 olionla iako n 
certain area under caoli tank irliieh must lio irrigated for 
lice, the area commanded by Ibo lov iratcr>supply in tbo 
tank. 

130. Q. IVby P— Dec.a«so it is more or less wet. 

131. (j. VTouId it not bo snfficient lo chargo a rlee rate P— 
Yes, os lung ns yon prevent constant inspeetlons ; that is 
very obiKtionable. 

132. Q. The only inspection von want is to have a record 
of Iho area enUivnted ?— Yes, thtA miglit bo done. 

193. Q. Is it not the ease Ibnt a larRO part cannot bo put 
under _dry crops, becanse thcro oro met crops all round and 
the soil too is wet P Yes, I would have llireo nones; wet, 
dry wlihin wet, and dry hoyond. I would call U wet up to 
a certain c.tntonr, I am only spcalang of districts lifco 
Annnt.spur, Cuddapah, rind Kurncol, 

131. Q. How do yon dilTercnliale P— ‘There arc dislriels 
that retimrc real protection ; Iho irrigated niei is very 
small compared with the whole nre.t. 

135. Q. 1 suppose] on etili hero a eott of de.riro lo got ns 
much wet cnllivation ns }Ott ctn from n rerenno point of 
view?— I wonjd ^not try to force irrigation of ury crops 
wbero protection is not required, because in thoio nreas n 
far grenter proportion of tlie people cat rice. 

130. Q. I am nottrylng.tororreit. lam speaking of not 
discouraging U. You si} “ Sir Arihnr Cotton propo<ed ibal 
Ttingabhadra water by storage in one of the branrlics sbonld. 
bo brought through ItyForc into the basin of Ibe rtila»." 
Supposing it wa’' poisibtr, aeould it not cut at the loal of 
your proposal P-Jio, there i; a large surplus. 

137. <2- Uo yon inem that tlicre is enough water in 
ilyeorc for both f — Yis. 

13S. Q. The quest on of liringliig svnter into the PaUt is 
for future considenitian ? — Yes, 

130. Q. It ahoiild ni'l he diimi>«rd ?— No; it would bring 
a large area under euiiivation, if you bionght Tungabha'lra 
water into the I'alar lasin- 

lilt. <2. IVhal is your idea as a Public IVnrla olTicrr in 
regard to Uio tiiainienmu'o of tanks; bow would yon propos.* 
to tnainlaiii tliemP'^l think they tfaaiill be iianebytha 
rilligets. Ill Mjsnre Toa had some evidence to .show that 
the villager* undertock l« do the canhwerk whilst the 
Goicriiment did the imsenry. 

111. Q. In Mysore they said they had llioaimcdiffieuliics 
as the} hare here and lequirul legbltilioa?— No doubt yon 
roust hare leuHation. Tlie i'mti’njrflmal ststem is dying 
out. My opinion i« Unit it is due to the Public Works and 
Kevenoc officer* not acting logetber. 

142. Q. llowwouldyoaie.’iU'citatcitr— Yen would rcuuirc 
to have on Irrigation Act and prubally n cessni-neu; it 
fboutd be pul in ibe bands of tie Inrol iwople. I Ibink the 
villascrs aboiild be made lodothe work of tej-airs ; itshoaU 
net be done by the cstabhelmicnt •, il ia pa-sible to have 
ccrinin IcngtI.e of a danif done by tlic villagers. It only 
require* an Iirigalion Act to enforce it At prceenl Iho 
peop'c di an cnonuous amount uf I-u/i.riaraninr which is 
not rccogninsl, but they do it ; it i* only expanding Iho ry?- 
tcin to a v«ry small degree j they clear out tlicir ehsnuels and 
they look after their >]uieca. 

f*J3. Q. You wou'd not even j'ut their banks in orderP — 
If the history of a tank allows Ihst it is ronrtantly breschclt 
then it should be repaired ; if not, I ahould lc.ive it alone. 

141. Q. Fopjiosiiig it doci not held water np lo iu pro* 
per level P — If it i; ehown Hint it* c-spi'ity is tvIiicc-I yo'i 
must ropsir it. 

115. Q. Who i.s respnnsihlc for tiying whether a tank 
should he tcpiired or not P— If a lank is below the standard, 
wc procc.'d lo make on cittnialc. 

110. Q. Yon consider th.al the rules want nlleiing; tho 
standard should be juadc inare clastic? — Tc*. 

117. Q. Ido you tiiink raoio xaonty is wanted for tho 
Ihnk IlestoTnlion Schema than they are alloltedp— I am 
ngiiinst the whole syslent until thoy have n system of 
maintenance. 

I'lS. Q. There is gre.at trouble owing to the defeclivo 
slceics of the tanks; you arc not against the sTstein of 
pulPng in new slucics ?— No, 

140. Q Would it not ho possible to provide tbcis with 
proi«r slucics and wshtc weirs P—Y'e.s. 

160. Q. Would you pul in weir* and rcp.air the innifr 
everywhere or only in places where there havo been, 
breathes P — Wlcrc there are proved defects. 


161. Q. Tf you'did tha*-, -would your preiont grant 'be 
onongh to put tho tanka into order in a roisonablo time ?— 
Tliero is no rea'vn why it should not bo incrcasod. 

162. Q. Yon havo estimates outslimdins omonDlinc to 
11 lakhs of rupees P— Yes, invcBlig.atioa istlureoor xoar 
yc.ara in advance of exosntion. 

163. ^ Q. Couldyou n<cort.sin whether that could bo re* 
duecd if you tlircw out certain things that are not nrgent P— 
Yes, it lias to bo proved. 

. 161. Q. Btill it is possible tn get some idea P— Yes, X can 
get ydh the information. Wo would have to get the history 
of a scries of tanks that have bcca taken up ond eee if tboy 
were breaehed or not ; it would lake soma time. 

165. Q. Haw long will that take to inqniro into?— 1 
should think about a month. 

166. (2’de l^mirfcRf,)— It would ho very interesting lo 
have that information. 

167. Q. (ilfr. IfiyAam.)— Wliat is tho matter yon refer 
to in reply lo question No. 6 F— That lias lo do with the 
question of the reorganization of the ordinary works 
establishment in tho lleTcnno Department. After a con* 
siderahlo amonnt of diseuasion a achonio which was forma* 
Inted was rejected by the Jievonne lioard, bccaiito the pay 
of ccrinin men would bo higher than the pay of the Tabsil* 
dan. They have no proper inspecting atnif. 

Xo9. Q. Where do they rreruit the wen from P— They 
take the men who linro parsed tho Euginecring College 
sub-overseer test ond also lower men who k.tvc orily p.’is'cd 
the maistry test. The whole thing Is in a very unsatu* 
faalory state. 

160. Q. Then Toil refer farther in the same page to the 
stress laid on the pertenlagc of cMablishmcnt chargoi. 
Wh.it do joa refer to?— Tho GrA'crnment of India lire 
olways harping of lb* yierceDiage of rst iblishincnt ohatges. 

ICO. Q, Do they obj-ct to the percentage on c.lsbllah* 
inrnl as being tio high P— Yes; they have objected and the 
qccrUoii has l•ccu ttiq'iired into. . 

^161. Q. Tbit is a question of Dcrciiae cstablishmcnlP— 
Na ; I’ubhe Works csliibiishmcnt. 

1C2. Q. 1 am aware of no objeetiena ? -They havo been 
tcyin.; lo teduee the percentages and have failed. The coa* 
hcqucnee is Hint whenever ftu istiuinto is rest in for an 
inveetigation it is {Kirsed with great diOituUy. 

1C3. Q. If you hare an cstimalo for an iave.slig.i{ion tho 
charge lor the investigation and eilabll*hmcat goessgalnst 
ilP— Il giKs to fcwell percentage charges. 

161. Q. Enppo'ing an Cklimate Is F.inctioncd for an 
iuvrsllgitinn of tliu Xungabhadra echemo and^you employ 
an estiibhriment, how docs Ihsl go?— Against general 
ntsbliriiment ebarges. 

1C3, Q, I think you have rairol an objection that is rather 
on imaginary one? — It mny ho so. I know that any 
cstliiiat" that is *cnl in for eltahtishiucnt is scrclinizcd vciy 
carefully. They try lo cut it down as mneh ns posiihle. 

ICO, Q. (Mr. iJlfu/r-MocI-eniif,) — Who do ?— TbU 
Governuient. 

167. Q. (3fr,JfiyAam,)— How woold the Cnuvcry Vilah* 
lishincnt he chargu ?— Itims been ebarged lo the csiahlish 
ment charges uf tho year, 

16S. Q. You F.iy in reply to'^ucitiun No. 8 tlial_ blael* 
cotton roil can be iroigitci ns well as any other soil :** It 
woull in most c,uc.s Iw Impouiblo lo provide for eubsoi! 
slrainagc by pipes, but the samecITert may be, perhaps not so 
vOiewnUy, obtained by intermittent supply at long interval* 
of, fay, ten daya or a foil night." Wo luive *cen n gicsl deal 
of black'seil viiltivatiun in the Deccan and found there that 
it was ci'-neidcrcl nrcenary lo irripls |t very- copiously P— 
I understaod you iverc dcaliog with lift irrigivtian ; thero 
they gha smalT waterings frequcully ; 1 contemplate giving 
one watering once a fortnight. 

163. <J. They ray that spoils it ?— I am not awsro of that, 
170. Q. You say in reply to question No. 11 "I would 
tecommend that a Itsrcnuu ond a PuWie Works officer 
ohDiild ho plnci-d on *pcei.-il duly to joiatlj revise the pro- 
gmmtiits and, in consnltatioa with Uic loe.s1 officers, to aseer* 
tain local wout«.|' Why _cauni>t the famine relief pro* 
gcammea in the district bo jointly rcvis.nl by a local district 
ond Public Works officer?— Yon Lave lo 6nd out now works ; 
how is that possible. 
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. Q. Suroly tlio looal Eovcnuo and FuUio TVoi'lts 
oOieorB can find UiCm onl ; thon what ia tlie gond of patting 
on spocinl olficcTa P— Tlicy linvo too tnuch to do. The Col* 
Icotoc is immcnod in olHco work nnd novorgoos out in com* 
.panywUIi tlio Esecnlivo Engineer. Tlint is oiio of tlio 
■wants of tho syBtem. ■ • ■ 

]72. Q. If you have a apoeinl Eorenuo nnd Fublto Works 
officer, you trould want them for every di^triot P — 1 shonid 
any one diatriot could bo done in thieo months ; 1 would t-iko 
the faminC'alTcotcd distciot Buoh neCuddapab and Ananinpur 

173, Q. (iVf. JlftitV-Jfftcl'encte,)— What is the ohnracter 
of the hydrogmphio anrvoy you pioposo P— To asccitain the 
level nt which suoioil water is found. 

. J7il. Q. How would you ascertain it ; by boring P —From 
csisliiig wells , nnd also by borings. 

176. Q. It sbonld bo done by the the Geoingieal Depart* 
Incnt P— Yes. I^don|t mean that they should immediately 
stop n well boring in order to wait for tho h^'drogriipliic 
survey. 

170. Q. Yon consider tho condition of Iba famine pro* 
griicmcs altogother unsatisfact'iry P— Yes. 

177. Q. In most districts? — 1 should say pvaoLically in 
nil. 

178. Q. Do yon IreYiovc that the stole ol IVmgs is sncli 
that, if A famine snddenly superrcncli the progrtammes 
would be very nuicli discarded ? —Yes, 1 think they would 
begin with road>mctalling in preference to anything else. 

17D. Q. Do yon believe it would bo possible to prepiio 
such n progratnine ns would concentmlc work on icrig.ition 
works in tha_^ dislric'.s ?— I'es, I inelndc village tanks nnd 
wells and things of that sort. 

180. Q. Do ynu think f.-itninc Labour could be cmplojcd on 
wells ?— Yes, in particular c.isas. 

181. Q. Would not the wells be erceedingly scatlcred 
and diOieult to supervise P — The hcediuan of n village could 
supervise CO wells per sriuarc mile. 

. 182. Q, IVonld you not fear n good deal of eating up of 
tho money ? — That you expect in a famine. 

133. Q. Yon don't think there wonld be more of that 
(ban in any olhor system P— No. 

184. Q. Would you nopiove of tho eleanance of silt as n 
form of lamino relief P— For very amnll work it would bo 
useful, but in gcneinl it would not be a pmeticnblo scheuic. 

■ 185. Q. (jVr. Jtaj^arafna Afurfa/inr,)— Y’on wore referring 
to ll.c minor irrigation (‘stablisliini nt under Collvetors. Arc 
not fiutrovers.'crs, Uverseors and Enpci visors selected by tho 
I’ubli'J WorliB Department and Chief Engineer ?-—Ko, I 
don’t think so *, they avoro not scleeted ; they took the best 
men they could get. 

16G. Q. liid not tho proceedings of tho Board contcmp'ato 
suck an arrangement with regard to ibo sUff ?— 1 don’t 
know. 

187. Q> If tbnt arrangement is carried ont, do yon think 
Ibat thore will be any dillieulty in tho selection of competent 
niliccrs P— Tlicro may bo very good non, but the ro is no 
inspeoting oliiccr. 

188. Q, How many men over R.e. 160 w’crc proiwscd by 
ibo Chief Engineer for irrig.vtion P — 1 don't know. 

189. Q. It was only fonr for the wliolo I’residency P — 
I don't know. The Bonid considered that it wonld bo 
impossible fur tlicss men to do ony useful work. They said 
tlicir p.iy sviis greater than llic 7\thBildnr'8 pay. 

190. Q. And the more imporinnt iwason was tliat they 
wonld bo practically useless having sneli a largo oirolo ; only 
four incit for the whole Prcsidenoy ? — ^No doubt they were 
right ; tho solieiiio atos an inadequate one. 

191. Q, Is not tho Kxeoutlvo Engineer consulted in nil 
mattors of an important nature P — Yes, if thoy want csti* 
mates for any mnsenry works, 

192. Q. Estimates for largo ropairs ore also sent to him 
for chcolc P —Some are. 

103. Q. la the ]>riifossional ndvico given hy tho Excontivc 
Engineers not suilicicnt to ensure the piopor execution of 
these tepaiiS P -Thoy have nothing to do with tho super* 
vhbrn. Tho TnLsildar praelicallv supcrvisc-s. 

Iv-i. Q. And tho SnprxvisarP— A Supetvissr is kept at 
tho Iiend office to check tlu eslimatos in North nnd South 
Arcol ; the eonseqnoncc is ilin', tho whole Avurh is done by 
tho Sub.ovrrscrr under tho Talisildor ; tho Tahsildar has 
not tho time to go nnd look nt tho works. 

105. Q. What icmcdy would you sugged ; wonld you 
transfer thc.m worla to tho Publio Works DopnrlnicntP— 
No, not at all. 1 propose to completely nllcv tho tvholo 
syslooi. 


106. Q. By inoiniBing tho ostabjishmonl P — Yes, probably. 
A systoni will bnvo to bo dovisod.^ I liavo^not thougut 
mnbh about it. It requires investigation and inquiry. ■ 

197. Q, {Mr, MHir-MackeBsie.)—Ai any rote you 
would not repair tanks iindof 203 norcs P— No ; 1 am strongly 
against a retransfer of these works to tho Public Works 
Department, 

198. {Mr. Nicftolson .) — Things nro very bad and you 
have not got a remedy P — Tho matter requires some consi* 
dcrailun. 

ICO. Q, {Mr, Muir-Mackcnsle.)—'Onier what depart* 
ment would yon place the maintsnance of these works P — 

I shonid likc'to see ilio whole thing bronght undor tho 
Local Board. 

200. Q. That inc.nis _tbo Collootor nflor nllP— *Tes, 
indirectly. 

201. Q. (jlfr*. A’icXofsoii.)-Then there would bo no. 
Pnblic Works officer? — It is a matter that will have to bo 
investigated. My gencnal view is thot you would Imvo to 
dceontrftlixo ond bring Ibo whole of tho ordinary works 
under the Rorenuo Department with the Lncal Pnnd.works, 
nnd have n separate E iginecr for that.^ Tho Local Fund 
Engineer's pnsition wonld have to bo raised. 

2:12. Q. {2Ir. Rttjarattta jlfi«fu/iar.) — As a matter of 
fact, he is nnnblc to do his own road works. Why should not 
tho Executive Engineer do the work P — ^Yoii wonld hove to 
increnso the cst iblislimcnt very much. If yon wanted to 
retransfer the ordinary works to tho Pablie Works Depart* 
ment, yon would have to incronso the staff and then there 
would ho ihi block in promotion, after wbioh you would have 
to reduce tho numbers nnd the whole thing would have to 
be begun again. 

203. Q. Yon say thcro is n divorco bolwoen the Bevenuo 
and Publio Works Departments P — Yes, that has been my 
experience of the last twenty years. When I came out tho 
Collector and Executive Engineer went out together, 

201. Q. Was not then the District Engineer sabordinato 
to (be Collector P— No. Then the Engineer oonstantly went 
out with the Collector ; now the Collector is too much 
bnsied in oifieo work. In my opinion that is tho reason 
why kudi-maramat is dying out. 

{Tht Prcfidcrti.)*-!! you would give ns a note on 
the subject in the next few wccis wo should be very glad. 

205, Q- {Mr, Jtctjaratiia Mndaliar .) — You said the 
present system of classing tho land ns wot nnd compelling tbo 
people to grow n rice crop is objectionable. Is it not tbo case 
that in yrnrs of ample rnintal), when dry lands nro irrigated, 
thepcopio ns n rule cuUlvato n^ paddy crop. When there is a 
larger nrea of dry land irrigated, ns n matter of foot, tbo 
tnynb prefer to grow a rice crop P— In what districts P 

200. Q. In'most districts?— In coiist districts they prefer 
it bce.'iuso lliey* like to cat rice and in other districts (hoy 
BOW n Certain amount of rieo to pay for their assessmont. 

207. Q. You say the rajats nro compelled to grow rice P— 
They nro practically compelled to do so* 

208. Q. Bnt oven when it is loft optional with them tliey 
prefer rice P— Naturally bconuso tho profits nro greater. 

209. Q. Tlicrc is nothing in tho system of wot assciismcntB 
which compels them to giW rice P— I believe in tbo 
ayakats of t.anks (bey nro eoinpcllcd to grow rice. 

210. Q. Y’on said if it was loft to llicm they would grow 
another crop F— Noi I did not say that ; I said yon should 
encourage it. 

211. Q. If Jt pays them lo prow a rice crop ? — 1 should 
leave it nloiib except in n district Avboro the supply of 
Water is limited. Wucro you con protcot a larger area I 
AAOttld oiler tho system. 

212. Q- In this Fresideney, ns n matter of fact, wliorevor 
(boro is Avnlcr tbry Inko to rico P — No ; tlioy don't do it 
under wells because thoy liavO to work for it. 

213. Q. Is yonr pro<ont cslnblishinont in n position to 
spoil d n much larger allotment than it ‘has at present ? — 
You might double tlio ollotmcnt. 

214. Q. The existing ostnblisbmcnt could spend double the 
ollolmont P — Yes, yoiiiniglit require some potty suporvieion. 

2I6. Q. If so, cannot thoy find tiino to investigate seme 
of the projccta that have been propised in tho last 20 to 80 
year* ? — It is being dono, 

' 21C. Q. In paragraph C of yonr book you give a state* 
ment of tho capital outlay in tho dillcTcnt Provinces. Tho 
not sum nt cltnrge agiiinst Madras is 83 lakhs ns eompared 
with 500 and 700 Inklis In othor Piovinccs P— I don't know 
if "Navigation " is included or not. 


Colonel 
A. rp. 
Smart, 
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Ctlonil 217. Q. Including “Nnvigfttion " nlint does your Egnro 
A. IT, morktof— 101 laklis, I thinl:. • 

Smart- 218. Q- ^ diid it id 213 Inklia inoinding ** Navigation P '* — 
Tltat is quito poBsililc. Evvii tkat ia'atnall compared witk 
Dtiicr I’rovineea. It ineladcs the Kurnool-Cu Idap.iii Cnnnl 
which isA dead bniden on tlio eyalom. 

219. Q. 'With rpgord to the 13.-ini): project, no werotold 

in Salem that Iho Biip(i1jr channel ia not in good order P — It 
is possible ; it vros in good order when I saw it. 7ho 
dilTiouIly was Hint they lind not extended it to some land 
that eonid bo irrigated. 1 don't think llioy have lonnd 
what area is commanded. ' 

220. Q, (Mr, NieMfon,)-^Yoa mentioned llio Tonga* 
bhndra solicjno ; is it not practically the only way by which 
the very arid distiict of Anaiitapnr could bo sncccssfnlly 
irrigated P— It is the best way. 

221. Q You nietin.'tWo to use I'oniicr water on the high 
lands of Anantapurp— Yes. that should he invctligatcd. 

222. Q. Half the area of Anantapur only can be cOai* 
mnndfd by IVniier wnlcrP — ^Yca. 

223. Q. Have sites for the Cnurcry rcscirolr been fionlly 
dclcriuincd npon P*— IVo have not completed the inresliga* 
iion. 

221. Q. Is it possible that thcro may he some other rites? 
— There is one posiihte cite just nborc. 

225. Q. Ho yon remember llial .Mr. Thomas lieforo the 
Commission of 183'3 mintioned ft site P ‘—It is donblfnt it 
there is suDieient eapsoity tiicre. 

22C. Q. You will iuresligato that before you Cnnliy 
determine the site ?— Vc.<. 

227. Q. You prapore to use Cauvety water for Tunjore 
and lihnvniii water for Coimbatore P — Vos. 

228. Q. If Hhnvanl water is nred for IVnjore, tlica 
Coiinb.'itorc must go withont P— Yes. 

220. Q. Have you over get on the track of Sir A. Catlon'a 
inTvstigations made on the s1o)ies of the Nilgiris in 1828. 
He spent n year tiicre and reported on the eonstruction 
of rcieiToirs for ccminsnding the uhnie of iho Goimbstoro 
district P— No. There was n report by Mr. rruscr who «ns 
ou speeiai dnty. 

230. Q. It WAS in the Hoard of lleu'nno, but we cannot 
find it ?— I have not seen it. 

231. Q. It is quoted in lull in the Public IVorks Commis* 
sion'a Heport of 18537*— I sssr tho repoitoC 1853| but 
could not lind tlo repoU you rpv,sk about. 


232. Q. Cannot n great deal bo done in Pattukknltni 
with loeal water V— Yes *, it is proposed to have a reservoir 
in eonneotion with this. 

233. Q. With water bronght into tho district Iroin 
the CauveryP— Tho aonth-irest supply will bo from the 
Cauvory. 

231. Q. AVoiild you ho nbto to do Hint from the present 
water coming down the C,iuvcry, or would you require tho 
new storage schemes tlict you spoke of in the Siilam distriotP 
'—Y'ou must hart) slorogu tanks. You can carry nut tho 
Pnllukkoltal schrino wiiliout storngoi but in order to carry 
the district over certain periods you iiinst bnvo storage. 

235. Q. Itcferriiig again to the minor works establishment 
1 think yon snid that, wliat was ohlcny wanted was super* 
vision i you have not the supervising oflicorsF— No. 

23C. Q. Ton also said that, tlie present Public AVorks 
establialimcnt can expend much larger funds if they were 
provided ?— Yes. 

237. Q. That being to, why should nnt tho Public Works 
Department take over minor works? — Tlial is differont alto- 
gether. If you iucrcatc the gmnt, it will be to take up 
works on which you can ccmceiitrutc your labour. 

238 Q. The ptes.'ut grunt for esUhlislimetii is 16 ver cent. 
If it was inereiiseil to 22 j i<«r rent., would not the Hxecutiro 
Knginci’r bo nhlc to look after tlic minor workaof 11ms 
disiHet, rxeindiiig tanks hrlow 16 acres P— I don’t think 
tlic system is go^ one at all ; it docs nut give him time 
for investig.itiuii. 

239. Q. If yon had a special invetligaiion olIlteT such ns 
has been propos.'d by other sritnC'.srs, would tint llic exren- 
tivc olTieer have lime in his dittrict to carry ont these 
works? —To inspect them all. 

210, Q. Not to inspect them nil, but to drill with a 
cotiAiii number?— I think tlic systciu is a wrong one. 

211. (J. l^o you tliink that the headimin of a village 
CDuld supervise small villsge works sueli ns Hie rxeasAlIim 
of village rosTVOirs, clc.annce iif sill and so forth?— I 
think it is the very brst way to do it. 

2 J2._ Q, The village orgmiration i« such in Madras that, 
with aid of acortninamiiuni of trc!inic.al Mipcrrlsion, they* 
rould csiry out Bunll, works in fntuiuu time?— I thiuk c:v 
eertaluiy. 


As promised in ray evidence before the Omnimscion, 1 sub* 
mil on analysis witfii diagrem* of «slimates under the Tank 
I'estaralion Sshcras sanctioned during Hir three yc»i IM'S* 
1001. In my opinion (and this sitould l>c regard'd ns n 
pcrsM«l opinion) a great de.al too much money Ins l.vn 
expended on lhe«e works, especially in Hie two items surplus 
works and earthwork. 1 couhidcr that if itrcc-rvurths of the 
money cipendrd on tanks lisd brea ripciided on n'w minor 
rrojeets and the extension of well inigaiiun the money would 
have been more advantageously nnd remnuerativriy laidoal. 

Willi regard to furidus works, I con'ider that euCictent 
nltcntiou has not been paid to the past history of the indivi* 
dual works. If n tank band hivs not breached in the past, 
s.avo in on oxeeptional cyclone, iho sveir or ealin^ulah in 
rxistcnco abonld hnvo been loft aiono. Of course there aro 
exceptional circumstaiiers sviierc the tank docs not hold its 
full supply or where n rawing of F.?. is diiirablc, when 
aiteratioiia in the old ealia^ulahs or construction of new 


• •y«rH 


weirs waiiid bo jndifird. It will bo found that, in spite li 
the work tlut has been alnwiy done, tmk l<tnks will urraeh 
in rti'cplioKal ryciane* as thrv lifcve done in the past 

AVitii regvirj tnrartliuorb, i consider that, before a regul ir 
ayficin of mninteitvici' i.al l>*cn devised and enforced, anv 
rit'inive rai.ing and svidcniiig of Lonks slimtid not li,ire 
been rtr.'lei taken by the (iuvornmimt. Ordinary repnits 
ab'i'lntely iii'C-s.ary to prevent ltre.sching in ordinary y-eaia 
I svo'ilil leave to b' sUslt witii by Pupcviultiidiug Cnginctrs 
under Hie usual yearly gwiil*. 

I consider tint nil inoney th.sl Las ii*eii elTicienlly upent 
on supply and distribiitiun has been svrll spent, aud' in thia 
direction sTOuld adviio tbal special grants should chiefly 
be aneui in the future. 

The above remarks do not apply to famine relief works. 
A large miinlir of rstimites have been ropglily iiiwpareJ 
fur Ismino labour, vlien the uev*c..3ity nrisv^, atninobstter 
works could he found for siicli n eoiitingciicy. 


sM, 


Jlfr. C. 
Senioa. 


Hr. C, I'EBSorr, Deputy Director of Land Jlccords and Agticnituro. 
(Afodror, JSik Iclntarj/ 190S.) 


Tho questions on whicti tho Comxn'ssion desire! to obtain 
information may. In the inaio, he very simply Blatrd 
by reference to resolution of Hie Govrrnicent of India, 
No. 18, dated 13tli Ecplcmber IDOl. They ore — 

(1) The value of irrigation to the lasnl, and to tho 
country nii n whole. 

(2) IIow far irrigation tmpplics luive been already «H* 
liscd by Government nnd by private cfTort, and tlio resnlti. 

(3) Wbat more may be done by Oavcintnent to develop 
irrigation. 

(4) Bow privnlo effort may bo ciicouMgcd in Iho .«on- 
Btiuction of tanks, chunnels, and wells, do. 


2. In ibis note I propo*® lo indicate briefly the opinions 1 
have formeJ on tlicfs points. My cn>crieiiee ranges over the 
last twenlr.oiglit jears, and cither from personst linnuIoJge 
or aulheniie sonrccs extends pracUtaily totho whole of the 
IVsidcnej* ; but 1 claim no personal Liion ledge from obw- 
vatinn of the Hnnjam, Viragapataci, Nvliore, Miilalnr, and 
South (kin. ira districts. Over a largo part of the remain- 
der of Hie Presidency, I have travelled, at almost all liniee 
of Hie rear in various c.spictties, nliich has given me much 
opjMiriunity of observatiou, wliilst r.iy^ duty haa made it 
nccessnty to make tnjrM'ir acquainted with all the nvnilablo 
eoiireca of infunujlion Leaving on the rural economy and 
coudiHon of tho country. 
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3, Into details of general informationi it is not ncceawy 
for mo to enter here. The statistical atlas, compiled in ttio 
early nineties, contains most of wlint is genoitilly pertinent, 
thnngh some of the statistics tlicro giren are obsolete, ond 
othors reqniio revision, 

Sly note on the lainfall of tho.Presidoney, drnirn np' in 
1899, with the sapplomcnt prepared this year, givoe fnll in- 
foTtnalion os to rainfall— nnlcss delaifod tnhlcs nro re* 
quirod'^and those tco aro available for the whole Pro* 
sidenoy. 

4. Proceeding now-to the main questions ns ret out by tho 
Government of Indin, tho answer to tho first can only bo 
general. It cannot bo given in replj' to tho detailed qaes* 
tiona set out on behalf of tho Commission, for these nro in 
some respect s inapplicable in ItTadras. Irrigation works, 
as they exist, foil into three classes 5 these being— 

' (ff) Irrigation from canals or channels taken from our 
largo rivers. 

(b) Irrjgntion from tanka and other minor sources. 

(c) Irri^tion from wells. 

The questions of supply in tiio first two groups of works 
aro for Engineers to answer from their rocoids. 

6. Under cannls, ote., from our large rivers, water is ordi- 
narily nTailahIo long enough to enable tho rayal to grow two 
crops— that is, two crops of paddy, for it must always he 
remembered that irrigation under (a) and (i) works in 
Aladrns connotes^ the growth of paddy — anfurtiinatcly in 
some oases. This observation ivgnrding tho growth of two 
orops is correct of the Godavnri, Eistnn, Canvery, Periyar, 
and Tnmbrapnini^ riven systems, thongh the practice varies 
much more than it need with regard to local oonditioiis, A 
Taniorc or Tinnovclly rayat in Uodnvnri would secure two 
wet crops over a mneh larger area than the Godavari rayot 
does. 

Mnoh moro, then, might bo done in growing two crops 
than is done, Imt the statistics compiled ohcwliero will show 
what is dono. 

G. As to subslitntions, it cannot bo said that irrigation 
nndei works (0) and (b) Icads.to any sueb on n large scale, 
for paddy in itself is no more valuablo than our dry grains { 
bat 1( is a hoarier ylclder and even wboro no second crop 
of paddy is inised tliere arc often large crops of pnlscs, etc., 
grown 2 tliongb a larger extent might bo, if tho revenue 
rules ensoumged it. Besides these a good deal of sugarcane, 
turmeric, betel, and plnntnir.s, cto., is grown under all tbeso 
works, and these ore much more vnlniiblo than the grain 
orop. Unt it must he noted that these nrc not found so 
much under tho largest works, which tond towatorlog the 
ayakat, as nndcr the smaller and better situated works 2 as 
an osamplc, tho irrigated land from Erado to Triohinopoly 
may bo compared with tbat of tho great deltas. 

7> Irrigation, of coarse, inoreoses tho yield of, n given 
. crop, but, for tho reason above given, it does not nppcnr 
possible to givo any direct answer to tbe questions of the 
Commission. Moro valuable still is its function in making 
tho yield assured. This is to bo cspeoiiilly noticed in con- 
nection with wimt nro called f'supplcincntnl” wells under 
tho smallex works with a prcaarioua supply. But suoh wolls 
are not commonly found under the larger works, thongh 
they would bo most vahinblo there if (ho rayat would use 
them to raise liis seedlings and to carry over the orop when 
tho snpplics arc low. 

8. Bnmnge from over-iriigation undoubtedly occurs and 
probably is moro extensive even llinn daninge for short sup- 
plies, bnt this is n point connected with the economical nso 
of irrigntion water on which no nbsoluto data exist. Other- 
wise and goncmily, it may he said that, so far os the northern 
deltas aro concerned, the direct and immediate oilccts have 
boon orcrcomc, though, ns mentioned above, waterlogging 
prevents the extension of tho moro viilnnblo crops, and so 
far ns'Tanjoro is concerned, inattention to drainage is com- 
plained of In parts. A good deal of nikalino culorcscencc 
rises in places, bnt the areas aileoted have nowhere been very 
large, ner lies tho evil proved difficult to deni with. In 
Eistna especially there was a good deal of complaint thirty 
years ago, but now tlio oomplninls nro confined to small 
• areas. Tbs faet being tbnt drainego bas been moro attended 
to of late. It was overlooked at first, which was of course 
a fundamental error ; bnt tho drainage question, to which 
tlie Marquis of Tweeddnie, when Governor of Madras 
about 70 years ago, drew ^attention, has never, so for os I 
.am aware, been thoroughly investigated, and 1 slionld' state 
th'e cardinal principle of irrigation'to bo to get water into 
tbe hind and not on to it ns has been considered enough 
heretofore. This is a (jucBtian which pnm& facia needs 
" fixperimoutal investigation. 


' 9. A good deal of the land under works (a) and (b) has to 
go without manure, but not nearly so much so ns docs the 
nnirrignteii land, manure naturally bringing a belter rclujn 
wbote xcatw? is ; but tboro is no ovidcncoof actoiio* 

roticin, ihongh of oouiso the presumption is that _ way, but 
when lard yields only at the lowest rate, dcleripnition is 
very slow. Deterioration from continuous cropping with 
one crop is inevitable, nnlcss some compenration acornes. 
This does to no mconsidcmblo degree under river ehnnnclB 
from tlio silt brought down by the rivers. To a more 
limited degree, this also ocenm with tank frtig.ilion, but 
one of tho most valuable ogcncios for mninlBining tho nio- 
dnctivoncss of tho land under pnddy is the growth of pulses. 
In this latter re«peot much moro might ho douo than is. 
Bat, generally speaking, where sill is nut brought in, tho 
diy Innd sulfcrs to maintain the yield of tho wot, and a 
heavy draft is drawn on tlio waste land to ptoduco green 
manure. 

It would bo an advantage also if tlio layat were oncouraged 
to take water after haivest merely to enable him to plough 
up his land oven if lie did not gn.w'n orop of groon manure 
thereon. The cssontini aeration of tho land, after taking a 
orop of paddy, is only acoured inoomplotoly by allowing it 
to d^ and oraik as is usuol. If it were thoroughly broken 
np unring the dry weather, tho result would bo most 
benoficinl. Tliis is done in parts of Tiiinevolly. 

10. Under tanks, tlio fact that tho snpplics are dependent 
on local rainfall renders irrigntion precarious, and in tho 
ease of snch works the existenco of supplemental wells is of 
the greatest valnc. Mony tanks have to be filled more than 
once in order to enable tbeir aj/ahat to bo irrigated ; nnd in 
fact in conscqnonco tho crops nndor sneh, nnloss protected 
by wells, nro moro precarious than are those on tlio dry land. 
Under snch works, tho adherence of tho people to the 
growth of paddy is prouliarly unfpitnnnto, although in some 
of the most proenrions tracts rxperli-nco has driven them to 
modify this general praetico, hut the whelo economy of the 
mutter has never been fully investigated as it ought to be. 

11. Owing to the large area ocenpird by the tanks them- 
sclvcB in proportion to the area they may water, tho pre- 
cartons rhnractcr of tho BU2>plios generally, nnd tho cost, 
there is not muob room for further tonk eonstrnetion, but on 
this information is wnntcd from a largo nnd systeiuntio 
investigation of tho irrigntion rosoiiroos of the eountry. 
Hitherto, irrigation works in Madras have been devoted to 
money-making. They yield nt present an onnnal snrphiB of 
moie than 30 lakhs of rnpeos over nnd above a' rcosonable 
interest on the onpitnl invested, even though capital obnrgos 
have been frequently debited to onrrent expenses. Tho 
revenne seeking ora is or may, Uicroforo, vory well be ended 
and the whole question looked at brnndly. Evon in tho 
projeots that nro before the public, it is diincult to find any 
general ideas, any principles, nnd with tho eonstrnetion of 
every work now rights grow up which are inimical to general 
progress. As n oardinnl case in ^oint the Cauiory iirigation 
systom may bo quoted. Tho main objects now in view seem 
to be the expansion of irrigation ond second orop in Thnjore, 
nnd mocb study has been given to this problem, 

How this policy appears to be one of sotting tho cart 
hoForo 'thp horcO ; nnd one that should bo saporseded forth'- 
with. The idea may prove the best ultimately, bnt to 
delibcnilely accept it without investigation, ns appears to 
have been dono, seems to ino to be altogether a mistake. 

Tho Cauveiy descends from Mysore to Erode with a 
great fall, nnd must at nnmorons points ooinmond large 
areas in Salem, at least. Saggestions have been made tor 
carrying its waters throngh Salem to tlio sea in South Arcot, 
and what appears to bo necessary is to oxnmino and deter- 
mine whether the snrplus waters of tho flood season cannot 
bo taken oIT at high levels ond distribated over a largo area 
of upland whore tiio crops aro normally precarious. 

What then is required is that each river basin should be 
examined Ji-ont above doxontcardt—'aoi from sea coast up- 
wards; and every possible opportunity for diverting its 
wnters over available areas mado use of. In snob an iiivos- 
tigatiou, opportnuitieB for storage may probably be found 
by means of which tlio rivor floods may ho controlled. As 
on instance of what may he possible the original projects of 
tho Madras Irrigation Company for storogo works about 
the upper waters of the Tiingabbadta may bo quoted. These 
were rejected witliout, so far os it appears, adequate roosons, 
althougli one of tbo tanks then proposed has sinco been 
taken up by the Mysore Government. Tbe object should 
bo to store ond utilise as much water as possible as far from 
the coast as may be, and only ne a last resort should the 
exteneion of second-crop onltivotion in tho deltas bo aimed 
at, Tho canon of tho gicatest benefit to tho groatest number 
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slioald always lo Iicld in jiev, and not the higscst profits 
to the GoTcmmenff as if it were a poroly commercial under- 
taking. Profits enrugh and to spaio there are to finance 
scl'omes on a large rcale, and the security of.thc rerennes of 
existing worts is enough to gnaranteo 10 oroies of leans, 
even if the works carried inthy their aid pcored. absalntely 
unproductive directly. 

12. Bnt it is not only by the oonsVtnelion of works that 
the f iate can develop iiiigalion supplies, for crery Iko 
planted, and 01 oiy aero that is oultivated mrro deeply and 
thoroughly than usual helps to lessen the rapidity of the 
" run oil ” and to make the sources of supply more certain. 
In these respects tho Government must nf cotnse act through 
private ownerii, but in treo planting, for instance, there is 
no reason why much more might not ho done, and better 
tillage may he looked for from the disscmmalicn of infor- 
matuin, and it will enhance tlio stability of tho agrienltnral 
community. Irrigation in its widest sense contioies tlio 
utilisation of all supplies of water j most of theso are the 
rain tint falls on the land, and it would he to tako the 
narrow view of the prohilem if tho " run off" <n1y is con- 
sidered. But if the latter alono be considered, 1 contend 
that as yet wo arc in a state of hopeless ignorance os to the 
real economic duty of watir; that is, how the water made 
arailnhlc can he utilised to the best advanlngc, not of tho 
individual, hut of tho community. Even under one larg^t 
wrrks we are told that tho duty of wator for paddy is still 
undetermined, and it would appear that even yet the 
Engineers cai>not say for exactly what land in Kislna water 
can bo i-rovided, on the basis of tho empirical figures hereto- 
foro oeoepted. 

One of tlio great wants of iirigation is therefore a complete 
system of investigation, and in connection with that it should 
be rcmcnihered that any good system of irrigation demands 
a thorough system of drain ago. 

Ifi. As regards specific projects that are known of, tho 
astonishing thing is how few these are. Tlio development of 
the Kurnool.Cuddapah Canal is perhaps the most argent, and 
the simplest of solution. Since I madcan ocgaaintance with 
the canal in Cuddapah more than 20 ycais ago and with more 
intimate knowledge gained of it in Kumoul Inter, I have 
been of opinion that the first thing to he done is to discard 
the ozigting alignment— to put the matter briefly, if rather 
extremely. The poHey of tho post has been to get along 
somehow ns long ns expense was avoided. No courage, no 
broad and well-advised view has been token of tbo iiroblem, 
and the woik hos continnod to carry the dcnd-welght imposed 
by its designers. I see that Mr. Cleik accept*) the idea 
of the realignment I have long contended for; bnt in this 
cose instead the firsi stage having been to consider tbo 
work as a wholo from top to buttom, the plan of tinkering at 
the bottom has been followed, probably Iccanso a little more 
immediato levenno was expected. The canal has failed so 
far hecanso it was not wanted where it was taken ; not solely 
bcoauso it p^B^eB through black-cotton soil, bnt in pwt also 
bccacss of tlie geological formation of tho country which that 
soil covers. Given other and favoniable subsoil conditions 
and tho soil diifioalty would hare been got over, as it bos 
been elsewhere. Take the canal wlcro there nio no snob diifi- 
Cnltics and the population dilBonlty will be got over. 

I regard this work as one under which there is a great 
future for the development of irrigation on traditional lines, 
limited only by the capacity nf tho canal to carry water ; 
but tho matter must bo dealt with boldly and not in a pel- 
tifegging manner. I know tho country referred to bettor 

g robahly than ony otiier part of (he Presidenor and have 
een over almost all of it in detail. 

14. Government should then eaoso n detailed and careful 
inrestigntion of the irrigatlonnl capacity of the country to 
bo mode on bioad lines, and in this work tho teachings of tho 
Kurnool Canal failure mn»t bo home in miud. 

It should investigale tho economic duty of water fully nnd 
it should investignto yet another connected question — ^the 
utilisation of our underground water-supplies. 

15. Begnrding tho latter, comparatively little is known, 
hut in the larger rivers, beneath the saudy-heds that chatne- 
teriso them, there are usually practically perennial streams- 
draining away to the eon, Tho question of how these may 
be ntilised has never been taken np, although in n few 
places some of them arc made nse of to a limited extent, Og 
in Cuddapah and Kurnool, by means of “ doravu ”. But 
the enconmgomcDt oiTcred by tho standing rules towards 
such utilisation is not great, and in many cases the rule, 
are an insult to any man’s common sense. Oae-fourth 
reduction of watcr-rato lor baling may bo enough for a lift 
of one or two feet, bnt for a lift of SO feet it is nothing. 
Tho object of the State sbonid not, in this matter, bo to 
make revenno, bnt to encourage tbe people to utilise the 
Water. IT hen water is lifted it js used economically, and 


the bonofits to tbo community are greatly enhanced. A 
deduction from tho water-rates of 25 par cent, np to 6 feet 
of 60 per cent, np to 10, of 75 per cent, np to 15, and no 
charge m tho ease of higher lifts wonld bo beneficial and 
sensible, thott< 4 h this scale is only suggested ns indicating 
•what appears necessaTy for the development of the suhtcmi- 
.nean rivor supplies. 

16. This brings me to the question of wcll-inigation, 
than which no _^moro important work can ho imagined ns a 
means of protection in lime of drought. Our larger rivers 
never fail in practice ; but tho smalloc rivers and the tanks 
are from obvious reasons all more or Icmi preonrious sources. 
TVells too may fail, bnt never so immediately, nor so com- 
pletely ns tbo o|het Bonrcc.v. The value of tho supplemental 
well has already been iiUudcd to, and mncli has been done 
by the relaxation of land revenue regnlatrons to cnconragc 
the sinking of these, bnt still tbo tendency to seek for 
revenue, rather than for benefit to tho people, is apparent. 
In ordmary or normal years the presumption should bo 
otherwise, bnt in seasons of drought tho presumption in tho 
ease of our smaller wock'< should bo lliat tbo ray.rt has not 
been able to grow his crop by means of water supplied by 
the State, and ho should not be charged ualossit bo proved 
that he has actually done so- He wonld then he sccuro in 
tho cIToits ho may make to grow such small ureas of crop as 
he may by tbe aid of a supplemental well. Snob wells arc 
very common in some parts, but in others are rarely seen in 
tho wet lands, nnd any cxpliination of the foot is diifioult to 
find : but tbo practice of sinking snch wells is a growing 
one, and great liberality should bo exeroised in times of 
drought to cnconrago it. It is soIf-ovidcDt that every patch 
of crop raised in snob a season benefits many more than the 
actnal grower. 

17. In regard to obhor wells, it is a mistake that somo 
people fall into to suppose that snch may be advontagconsly 
sunk anywhere and everywhere. Over large tracts the 
piospccls of wcll'irrigation aro tho poorest, nnd present no 
chances of earning interest on tho 0 S|iit.-il required, chiefly 
because tbe oost of sinking is great and the under-ground 
water supplies extremely scanty. But in this matter there 
is a want of definite nnd accurate information, Ihoiigh of 
couise any reasonably ohscrvaiit man oa*i indicate generally 
favourable nnd nnfavonrable localities. On the other hand, 
there are numerons localities tu which many more profitable 
wells might he sunk than at present exist. By profitable 
wells, I mean wells from which tho owners would obtain 
rcsnlts snch as wottld satbfy them, for very generally if a 
profit and loss ncoonnt of wcll-irrigation wero worked out, 
the balance would be on tho wrong side ; though, as the 
saying in Sentb Indian farming goes,— 

" If the ploughman counts the cost, 

His plough-bare even will bo lost." 

Bnt in regard to both matters, there is much room' for 
exploitation nnd snch cx]pIoitation isnccesssry if the Govern- 
ment desires to systematically encourage well-sinking ns a 
means of protection and of improving the condition of tho 
agrienltnral oommnnity. 

Tbe statistics which have been collected show tho general 
distribution of wcll-irrigation, and the principal localities 
are Coimbatore, North Arcot, and Cuddapah, or pot lions of 
those districts. It may be, noted, however, that there is 
every reason to believe that the statistics nrestill incomplete, 
and that any compaTisons with returns for earlier years 
would bo mielcading. 

18. TVolis are almost entirely fed by pereolalion, though 
tho distinctiou between springs and percolation is bard to 
find. The strength of tlio supply varies iu finitely, nnd 
though tho statistics on this poiut ate not entirely relinhlo, 
they indicate tho general variations ; but tho areas irrigablo 
and irrigated vary from year to year with the charnotcr of 
tho season, and the soils imgated. It is, Iiowover, a matter 

' of general observation that wells arc comparetively rare in 
cotton-soil tracts, nnd in Bellnry in such areas the waters 
have in many places become so alkalino as to be deleterious 
in nse. 

No sueb thing as the average cast of construction can bo 
given ; it msy vary from Bs. 12 to Bs. 1,200 or more. It 
nitogotber depends on circumstances. 

So too the dnmtion of a well cannot be stated ; there nro 
wells which are mere temporary pits, not oven lined with 
brnsb-wood ; and there are iiuge excavations or quarries in 
rook. The former are ephemeral, the latter practically per- 
manent works. 

Water is raised in a variety of Ways according to local 
enstom ; tho commoner lifts being the kajaila, worked on 
two dilTcrent methods, and tho pihotta. For low lift^ 
other methods are adopted. As to the eflieienqr of these 
lifts, Mr. Cbattorton’s expciimentsmay be quoted. 
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19. Cro^. grown nn (I pr TTollfl depend on tho water raised 
and tlio rain that falls, but tho average areas nttoehod to, 
or eornmandid by, wells or tho avorngo areas irrigated ean* 
not be nsofnily stated. They vary infinitely ; thongb, except 
in tho case of loan wells, no areas are attached to tho wells. 

' "When a rajnt has a well, and provided tiic locality bo ono 
whore well cnltiration is taken sorionsly, ho is oiinblcd to 
grew nt least two, and often three, crops in a year. Tho 
prinoipai crops grown will bo the ordinary ccrciils, but thoro 
will also he, at ono season or another, other and' nora valn- 
ahlo crops, snoii ns tobncoo, chillies, vegetables, etc., grown 
to a greater or lees extent. 

With tho cereals tlie yield is Increased and made more 
certain, but mnah of tho increase is dno to the more 
thoroigh tillage and manuring of the land. In the tase of 
otiicr crops, it is often that the well alone ranhes their cnl* 
tivation po<stbIe. As regards the increase of yield in different 
reasons, it can only Ix! said that tho better the reason, the 
larger the area a well may benefit ; atthon^h crops may bo 
(’Town witit the aid of well or other irrlgntnin water alone a 
good rainfall is more beneficial than the best supplies by 
lift or by flow. 

20. Ko charge is now mode in any way for the uso of 
underground water lapped by private onterpriae, in so fat 
as rayatwui areas arc onneeriied, and much revennn for- 
merly collected from this source lins been given up. 

21. Though there ore so many welts in many places, tbore 
is no doubt that much room for further extension exists, but 
to bring it about demands systematio working and a bold 
loan poli(7. 

As n rale, tho people find no diilienUy in selecting spots 
likely In prnvo good silos for wells, and test Iio1o.s can bo 
put 'down oheaply nuTwhore. Government some years ago 
offered expert advice, but this ended in a fiasco, but that 
might have been avoided. 

What seems to ho required is that Government should 
dotcTinino gonenilly over wlint areas wells may be usefully 
sunk, and then tokc the matter in .hand boldly. Govern- 
raeiit shonid nit attempt to sink wells as a rale, bnt ahould 
work the I/ians Acts syetemnUeaUy for the development of 
well-irrigation. In this, it seems to mo that having deter- 
mined that an area presents favonrable opportunities for 
well sinking, tho policy to adopt would ho to appoint a 
spceinl ofricor end staff to oiicoumgc ond indues the rajiils 
to take loans for the purpose. 


-At present this duty is piled on the shonldors of the 
overburdened He venue department, Ilia underlings of which 
will naturally obstruct development ; and tbewbole.of the 
operations have been to far spasmodic and unsystematic. 
Ho bnniness piineiples have been fallowed, and especially 
the funds avaiinbln have been intermittent ; most iniqni* 
tously BO in some eases. 

All this should bo changed, and much of this nm.v ho 
done nt no rcol expense to the State". Eat prompt enquiry, 
iwompt distribution, and geneions treatment in cases of 
failure mnet be provided for. The r.ito of intoresi is quite 
moderate, and tho period allowed for repayment long 
enough, if not too long. 

Grauis-in-nid, or remisaion of the advances, in cases of 
tncccss, wnnid be ill-advised and lend to corruption, bnt 
entire remission in cases of total failure shonid bo provided 
for. 

22. In tho conrso of this note, some reference has been 
made to the snitnbility of entton soil far irrigation, but n 
few words mcro may ho added, nil hough the answer to tho 
question is thnt it nUngothor depends on cireumslanccs. In 
many cases, the rajats would be foolish to nbandon the dry 
cultiraticn of such land imd to flood it with water in order 
to grow paddy on traditional lines, but this is not always 
the case, and, if tho drainage is perfeot, no anoh objootion 
wonld arise, in case the water-tnpplv is assured ; if it is 
not, snob a oonversfon would bo foolisb. One immedinto 
effect of irrigating such land is to bring up the alkalies, 
and it needs time to wash those ont. If drainoge is per- 
fect, little or no alkali will rise. 

On tho other soils we find in this Presidonoy irrigation 
is almost, if not alwsiys. not only innocnons bnt beneficial 
simply because the droinagn is good, and tho nature of tho 
soil is snob that capillniy attraction to the surface is slight. 

23. There nio many other poinb oonncoled with the 
main qncstiinB at issue on which remarks might he offered, 
but it is donbtrnl liow far they will be entered on by tho 
Conimission. It is also o fact that almost the whole of 
this nolo is general and not spoctfio in its application, but 
. that is a neressity from tho circnmstnnoes and it has ap- 
peared snfiioicnUy merely to indicate the main points on 
which o]iinions or evidence can ho oOered. If more is 
desiicd, it can bo given orally and Bpacilioally regarding 
any locality of which I have knowledge. 


1. Q, {The Pmirfonf.)— You are the Director of Iho 
Agricultural Department here P— I am Deputy. 

2. Q. Who is the Director F — Mr. Atkinson. 

3. Q. Yon have 28 years’ exparionco of the oountry’P — 
Close on 23 years. 

4. Q. In paragraph 5 of your note you say that irriga- 
tion in Madras connotes the growth of paddy ond you say 
'• unfortunately in some cases." Docs a raynl anywhere take 
to growing irrigolcd dry crops P— In tho ceded districts n 
very conBidcrablc quantity of both ragi nod cholam is 
grown on wet lands. 

6. Q. Irrigated P— Yes, irrigated partly from spring 
oliniincls and iiarl'y from supplcmciitnl wells, ond eupportod 

S arlly by tanks. Yon will also see that similnrly under tho 
'alingaiynn obnunel they grow a considcrublo amount of 
rngi. 

C. Q. Not in tho dollns P— Not as a rule ; not on tho wet 
lands proper. 

7. Q. Does that distinction oriso from tho fact that in 
tho ceded dietricts people live on rngi more than on rice P 
1 remember thnt in fiimino times tho Mysore famine coolies 
were fed on vogi ond not on rioe._ I do not know whether 
it is the same in tho ceded distrlots P— Tho people of tho 
ceded districts prefer , eholam a good deal, hut rngi is also 
eolen in some parts. 

8, Q. Not being fico-eatorsP—Not ns a rule. Tlioy have 
not got it. 

’9. Q. (Mr. IWrfsoM.)— Do Ibo peasants m tho delta uso 
rice P— In the deltas almost everybody uses rice. 

10. Q. (Tho PresWenf.)— Mr. Niobolson saggests thnt 
the ^t of growing dry crops in these dietricts rnthor sug- 
gests n precarious supply P— Thnt is no doubt n reason. 

.11. Q. If tlioy had more water, they, would turn to paddy P 
-rTfiey would got more money out of the land, if they had 
sufficient water. 

.Yoi. lY. 


13. Q. But wonld tboy got moro money by abandoning 
oliolam and taking to paddy P— On limited arcaa they 
would. I do not know what people would do if they Imd nil 
onorinons prodnotion of rice. Whether they wonld sell it 
or cat it I connot say. It is n matter of speculation. At 
present they have preferred dry grains to rice. Uodor the 
small sources Hint are common there, they would grow n 
considcroblo quantity of dry grains, bccacsc tbo wster- 
Bopply is not suifioiont to ciinblo them to grow rice. 

18. Q They conld not grow it, if they wished top— Not 
under many o‘i tbo sources. 

14. Q. (Mr. IJSebon.)— IVlint do they grow under the 
Kurnool-Cuddapoli Canal P— They grow paddy chietly. 

16. Q. Because they get plenty of wntorP —'Yes. 

16. Q, (TAe PmiifcBf.l— Tlio people in tho deltas are a 
thoroughly rice-enting people P—1 hoy have bcoomo so. 

17* Q. Were they always soP— I onnnot talk of things 
GO ycniB ago. Before tho Godnvuri anient was built, it was 
mostly a dry country, and piobably they used to cut diy 
grains. ' 

18. Q. Possibly tlioy could not get rice P— They got only 
a limitott quantity of it ns far ns wo know. 

19. Q. I suppose it would bo very diifiouli, if not im- 
practioable, to grow n crop liko oholnm in tlio della lands 
withriconllroundP—Whoro yon have a big area of rioe 
sttoh ns is grown, yon cannot grow onytliing else. There 
would be too much water to render the growing of dry 
crom possible. TIicic are, however, limited areas where you 
could grow them. 

20. Q. How is it thnt moro sugarcane is not grown P— It 
is pnrtlv duo to tho fact that thoro is too much water and 
partly also to tho iutormption iu tho nnpply. 

21. Q. But sugarcane does not require water in tho way 
that faddy docs P— Thnt is j usl it. It gets too muoh. 
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22. Q. Wlmt abonl tlio interrnptionP— TOorehthoin- 
(crmplinn of supply dnrlng the liol Trcatlief. Pntily also 
io tlio foot tiint it rf<iaircB n gront deal more talionr and 
iroolilc. 

23. Q* ^ RoppoBO tliero is n great deni raoro proGtP— 
Bat tlicy malro very good profits on poddy. 

2)1. Q. In llie Bomljov Prcsidcn«p tlioy mnlco trondcrfnl 
prolifs on sngnrenno P—Tlici c Is nothing like Ihnt here. 

23. Q. Is there any reason for that P — ^It is o qneslion of 
nnnnre. 

2C. Q. It is not 0 qnrslion of soil or climntio oondtUonsP 
—I do not tliink it need be. 

27. Q. (jl/»*. jlAnr-ilfoeienrie.)— IVlml is the reason 
why 0 largo addtiional snpply of mannre conld not ho had 
in the neighlinnrhfod of MndnraP— I hope to see a aevrago 
farm eslnblishod in Madura very ahorlly. I havo fore* 
pasted an estimate of crops ns hig ns yonra. 

28. Q. TIow will yon get over the psce«s water P—Tho 
land that has hcen sMected can he drained. If yOtt re* 
mernher we went to thoTepnaknlam on the oppoaltcMde 
of tlie road. Tho land on the loft hand eldo is tlio place 
whero they propose to pul tho amrngo form. 

20. Q. May one infer that if efficient drainage canid bo 
introduced von wonld he aide to ciow a larger nrea of vain* 
ahlo crops ?— Jlost eertahily, I thinh so. The proportion 
of valnnme crops where dfnlnazo is good is veryniireh 
higher than it is in the dclt.as. Besides, coming from 
Brodo to Trichinopaly voti would hare noticed that the 
onUivalion was very innrh mere vatird tlicro lh.an you conld 
see it nnywhore in the deltas. ^They have very good drain* 
age there and the land is very light. 

50. Q. ITAe PresWen/.)— Prom the ovHenea before ns 
we find that serinns ntlonlion has hecn paid to drainage In 
parts of the dellssP— Yea. Tho dinlinge that may eufiice 
for crowing paddy may net he satfiejent to enahlo them to 
grow ehohm, snBnrcan'e, and tnrmerle. 

31. Q. You notice in paragraph 7 that anpplcmenta! 
wdls are not fonnd wider larger worlss, Imt are found 
under smaller worla with a precarious supply P — ^ cs. Bat 
tiiey will ic reiy valnahlo under larger Avorki for tho 
growth of scoiiingB. 

82. Q. In paragraph 0 you ny-*" It would bo on advan* 
tage al'O If tlio rayat were enronraged to take water after 
linrs'est merely io cnahle him to pleogh up his Isnd even 
if lie did not grmr a crop of green manure^ Ihetron.*’ la 
water nvailahleP— Verv often a lUllois nvailohlc in tanka. 
The land Is at present left so hard that they c.snnot plough 
it. 

33. < 3 . Is it anrwhere cn«loroary to sTaler the band before 
it IB ploughed ?— At Ihn hcglnnlng of the irrigation *ca*on 
the first thing to do is, ns a rule, to wafer if. 

5 1. Q. Before it is plouchod P— Yo<. Tho praptica T.yie 5 . 
In some plaecs the land i* ploughed with rain, sriiile in 
otiirra water is turned on and lion the land is ploughed. 

SC. Q. {Mr. AiV;i(ifren.)— "Which is heller from agricul* 
tural point of view?— If you con plough the land soon 
after the harTfsl and leave U broken, that U by far the 
host. You see it in Tinnevelly. 

3(5. Q. (Mr. /IJrfrau.)— Tlicy say that the sunning of 
the broken land performs the same function ns the dw* 
integration o£ the soil by frcslin Pngland?— Tlierc Is n 
Tamil proverb to tlio same effecl, 

37. Q. (The Pi-wiifm/.)— You ssy in paragraph 11— 
“ Willi the roiistrnction of cveiy work new rigbtB grow np 
which arc inimie.a1 to eeiieml progress. As a cardinal ca«e 
in point the Canvcry irrigation system ma^ h" <iuoted." 
Yon mean tbnt men acQntre^vested righln in vvalrr P~IE 
yon enconr.ago second crop cnllivation in the Can very delta, 
yon cannot work the watcr-aiipply higher np the country 
where it is more wanted for protection purposes. 

3S, Q. Bo you personally lliink that some legMlation 
is neceasary to give tlie Gorernment more power over its 
water for the good of tho pnhlic P— I have not had praeti* 
cal experience to speak on that point, hut 1 Bhonld infor 
eo from what I have heard. 

33. Q. Ton snv in reply to tho same Question No. 11 
talking ahont tho Canvcry “«ogec«tions have been made 
for carrying its water tbrongli Salem to the sen in Sonth 
Arcot and what appears to be necessary is to ciaralno and 
determine whotber the surplus waters of the flood season 
cannot he taken oil at high levels and distrihuled over n 
largo area of upland where the crops nro norniallv precari* 
oils.” II live yon any idea about the levels P Is it feasible 
or arc Salem lands too high P— Looking at tho level of 


water it ia n question of cost, I ■ should think. . I do not 
knew what the levels nro aecnratoly. That project is n 
very old ono. It is one of Sir Artlinr Ootten's list. IIo 
XDcntions It in 1837. 
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dO. Q. I snpposc Salem is a district that wants irriga- 
tion. ^ Yon say in paragraph 12 —*' Ono of tho great waiila 
of irrigation is thcreforo a comphto system of investigation, 
and in connection with that it should bo remembered that 
any good system of irrigation demands a thorongh sys'em of 
drainage." Wo nio all agreed in that. In p.iragr.Apii 13 
in talking of llio .KnimoobCaddapah Canal yon say that 
'* no broad and well-advised view has been taken of the 
problem.*' Would yon realign tho canal from end to end P 
— After it passes through the water parting of tho Ivistna 
if yon take it to tho enst along tho contoor to the foot of 
tho hills, yon will command a very largo area of land that 
is very snilablo for irrigation. Tfacro arc, at present, a 
number of small tanks, and they would servo os nuclei to 
becin with and I bclicvothat it would ho a profilnhle onder* 
takinir. ^ Whether you should giro up tho whole of the old 
channel is a tiling that mu-l be worked oat. 

41. Q, The old channel is used, I snpposo, for pnro navi- 
gation P— It is very little nse otherwise. 

.42. Q. The ransi leaves the watershed of tho Kislna 
ahaiit tiie 7Slh mile. Yon do not propose to realign tlie 
npstivam of itP — A» far es I understand it, 1 do not know 
that yon could do so. Ttiat is a question of engineering. 

43. Q. Do yon happen to know whether navigation is nt 
all important there. Does one seo many honisP — My 
rxperirnce of the navigation is thst one always is stranded. 
I bad osprricnea only oneo and I shall never have nnylliing 
moie to do with it. A»tot1iennmherofhoal«, you conld 
connt them on tho fingers of one land. It is nettling. 

41. Q. (Mr. Hajaratna ilfjf/aliijr.)— Thera was n com- 
pany P— Yes. But it hroko up s ery roan. 

4G. Q. (Tdf In paragraph ISyon say — “In 

the larger rivers, beneoth the randy beJa that eharartorise 
them, there are nsually practically perennial streams dmio- 
ing away to the lea.” Has any ’perron ever prop^setl or 
earried ont the Imilding of a wall right nero*s the bwl of 
the stream to slop the creep of the subroil swler of the bed 
below ?— I lavo not heard of it aa having been tried. 

4C. Q. I suppose It wonld be protested Bgidnsl by the 
people (lownstrcirii ?— I should think so, if von stop the 
supply to the other river channels below. Fnrlhcr it would 
ho a Ircmendonsly costly job. 

47. Q. Oh no, n«.t necessarily. It m.ay be a very thin 
wall. In laragraph 15 yon say—** But the eneonragement 
offered by the standing rnles towards rweh utilisation Is 
not gTi'at, and in many rases the rules ate an insult to 
any man’s commen-rente.*^' From that yon infer that the 
smter-rate is unequal f— Yes, it is the rame, whether a man 
lifts walir 2 feet or Sf) feet. 

48. Q. (Afr. AVriefsoft.) — There is n reduction for lift 
irription ami no tecoud crop charge P—Ko. But the cent 
of lifting is much more than that. 

40. Q, T’ori ray in paragraph 17, 

talking nhoiit^ wrll-irrtgalion, *' by profijahle wdL*, I ttiran 
wells troin which the owncra would obtain results sceh as 
wonld rntisfy them, for very generally if a profit and los* 
aecjont of well-irrigation were worked ont, the balaoco 
would be on the wrong side," I nm anrmised to re.sd that. 
Is it te.slly the ease ?— That i«, if you charge foil rates for 
hire. 

fiD. Q. 1 shonid not like to advise a rsyst to dig n well if 
there is no chance of prefit to him P— It is profitable to him, 
bec.stt.se he makes certain of employing his eallle and him- 
self. lie earns 2 annas a day for liimielf Instead of sitting 
idle. It it better to earn 2 nnnas n day than to ait idle. 

Cl. Q. Yon do not think that oil lliat should go into profit 
and loss nemunt P — Perhaps I should supplement tlat by 
raying that if yon chnrpo fii ]1 rates for hire, yon wonld not 
have profit. Xo the individual it is a praCtahlo nuder* 
taking. 

63. Q. (Afr, A/ttiV-Araelrrtiie.}— lie could not obtain 
foil rates of hire by any other means P— Not nnless a man 
were to hale water for anybody else. 

53. Q. (Tie Presidenf.)— In paragraph 21 yon say — 
*' "Wlint eecma to he required is that Government shonid 
determine generriiy over what areas Wells may he usefully 
annk and then take tho mailer in hand boldly.'* Do yon 
advocate a regnlar long snrrey of tho conntry, geologiatl 
Burrey P— More or less geological. 
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fel'. Q. Tlino IB Eomo Borfc of geological survey P — ^TUs 
question of uuder-gronnd vatar-sap^y has never been 
toucliodby llie geological survey, eo fnr as I have ceen the 
records. 1 do not know if it requires muck geological 
. knowledge to do it. 

55. Q. It is dilnenlt to know wkat goes on below _tko 
giouudP — ^Yon bare n large area where you Lave suiScient 
indie-ttions to work witli, you have sufficient for pmctical 
politics, and a workable scheme, and yon can go on for a 
long time before ' yon need go in for boring or sinldng to 
tost what the water-supply is. 

66. Q. nihat is yon would observe the signs from the 
existing wells ? — Probably I could devise a complete sahemo 
for tbo Kumool district myself. 

57. (2- (d/r. Po yon think we could do it 

better than tbs people ibeniselvos P — Investigation should bo 
with the object of determining where the Government eati 
best push the sinking of wells. They shonld collect inform- 
ation, and advance money fortho construction of wells in 
places where they would bo most prodnetive of good results, 
and not simply to tell people where the; should sink wells. 

68. Q. (Mr, JVicAoisott.)— Yon mean that the Govern- 
ment should stimulate the digging of wells P—Y’es. It 
must encourage the rayats to dig wells. 

69. Q. (Ifr. Mutr-MVickenaie.} — I suppose ohservation 
is not made ns to the depth of wells at the time of the 
settlement ? — No, nothing abont the depth of tho nnder- 
gioand wstor. 

CO. Q. Is not anything said in settlement reports? — 
cannot romcniber anything myself. I have read heaps of 
thorn. 

61. Q. C Mr,' J7iy/<am.)— In paragraph 21 yon sav— 
" Govornment Bomo years ago otferod expert anvioo, but 
this ended in a fiasco, but that might haro been avoided.” 
'What did they doP— A party was scut to one of the districts 
to boro for water and tho oost of boring was something 
absurd. Mr. Nicholson will tell yon exactly what it was. 
It was carried out in his district. 

03. Q. (Mr. Muir-Maeicasie .) — 'lYhcre is tho fintco P — 
On account uf tho cost which was abnormal, while the 
value was nothing. 

C3. Q. Why was tho value nothing P— Because it was 
found that they kuow no more after tho boring than they 
know before it. 

6-1. Q. (Mr. JKyAam.)— What parly was it P — patty 
of sappers. 

65. Q. How long ago was it P— Abont IS'yeara ago. 

66. Q. Is there any scope for using pumps on irrigatian 
wells P — You mean steam pumps. 

67. Q. Yes. Several witnesses have spoken 'bbont 
steam pumps P— I don't think ive have infocmatfon or 
machines that we could put into tho hands of an ordinary 
rayat. Tho dil^euUy is abont keeping tho machines in 
order and in out-of-the-way places unless you have some- 
thing very simple, that difficulty is scarcely to bo got over. 

C8. Q. Yon must ncoept tho ordinary native contiivanoo P 
—Yes, unless yon can find semetbiog bettor. 

69. Q. Perhaps you can do it on tho banks of rivore 
where water could be raised in largo quunlUies P— Yes. 
Thcro yon could afford to' pay snlfioicutly for a good 
mcobauio to look alter it. 

70. Q. Then I understand that as a general principle you 
think that tho extra supplies of water that can be obtained 
from rivore conld he employed on tho extension of irrigation 

' to tracts that do not have it rather than to increase tho 
second crop cultivation in tho areas already commanded P— 
That is what 1 tliiuk shonld be tho general principle; The 
qiie-stion is one of getting moooy. 

71. Q. Has that principle been recognised P — Not as far 
as I know. Hitherto it has been a q’uestlon of gottiug us 
big a money rctnrn as possible, not eiroply tbo benefit of 
protection. 

73. Q. Has not tbo tendency been to extend the second 
crop cullivntiou P— Yes, ns for as 1 have seen. That is my 
impression from what 1 have seen and beard. 

78. Q. Bccanso tho ebannels are all ready to hand and the 
eost of the works will bo very much less P — Yes. You get 
more rovenno out of it. But yon do not benefit so many 
people. 

' 74. Q. (Jtfr. Ibbelson.) — In parsgraplr 6 yon say that 
largo crops of pulses might be grown os a second crop to a 
muoh'lorger extent if the rovenno rules encouraged it. 
In what rospeots have tho rovenno rules disoonraged or 
Toi. lY. 


foiled to encourage ilP — ^IVautof a little water to htatfc the 
crop after tbo harvest of paddy. That water would be 
chafed for if taken, just at the same rata orpraotically so, 
as if it were for a second crop, so that there is no enoonngo- 
meot. 

75. Q- ^bat is to say, water is not cnongli for a second 
rice crop but is euoagh to start a dry crop whioh can be 
matured wltbont fnrtber water, and tho dry crops would not 
pay tho rice rate P — Yes, tbat is tbo discouragement, ■ 

76. Q. How would yon alter it ? — Under tho more pre- 
earious aouroes I wonld say that tho claims for second crop 
might bo waived entirely for pulse crops. 

77. Q. And obargo nothing at all P — Yea, 

[ Mr. Nicholson pointed out that oocasionnl iloodings were 
not charged.1 

78. Q. (Mr. Ibbelson.) — Would yon lot them mnko the 
best nso of whatever water iboto is P — ^Vos. Espocinlly for 
pnise crope, because from tho maunring point of view it is 
important.' 

79. Q. Is it only to a certain class of souracs that you 
wonld apply that P—1 do not think that whore }'ou have a 
good Bupply of water it would bo wise from tho rovenub 
point of view to do that. 

60. Q. Bat wherever the supply is precarious P — Yes. 

81. Q. And also wliCTCvcr tbo snpply is mainly for the 
Eist crop P— Yes, where it is registered single crop, 

82. Q. I suppose tho amount of water that will bo loft 
in precarious aonraes would vary every year P— Yes. 

83. Q. It wonld only bo in the worst yonr that it would bo 
snffioient to start a second crop. In most years it would be 
enough for a full crop P — If it is only a single crop sonreo, 
ns n rule, there is only a limited quantity of water loft after 
the crop eeason. It is an exoeption to have mnch water over 
to grow a second crop. 

84. Q. So that your rulo wonld not result in losing mnoh 
revenue P— I don’t think so. 

85. Q. As it is, yon get very little from the second crop P 
—Yes, in that oloss of lands. 

86. Q. (Jrr.Ht^2ai».)— Would it bo necessary to do it in 
EistnaP—l do not think it would bo ncocssary to do so, 
bccanso ibero tbe qioople ara certain of being able to pay 
easily and you most raise money for general pnrposcs in 
some way or other. 

87. Q. Tbe supply is very preoarions for tbe second crop. 
Is it not P— Tbe snpply is short, but they oonld grow two 
or^s over a very large area if they ohoose their crops 
difTorently. 

88. Q. (Mr. Ibbelson^ — ^Are you speaking of tbe Kislna 
delta P-Yes. 

89. Q. Would not the land be too wet to giow a dry 
second crop P — I do not think you oonld got it at profont, 
because when tho first crop is got in the land remains too 
moist to grow a dry crop. But there is a very largo area 
of second crop in the distriot. 

90. Q. In tbe higher parts P— You sco hundreds and 
thonsands of acres of second crop. 

91. Q. Dry second crops? — ^Yes. The seed is sown 
amongst the paddy before it is barvosted. 

92. Q. What is tho seed P — It is hemp. Yollow snun 
hemp— what people call sannamn. It is grown chiotly for 
manure and fodder. 

93. Q.(Mr. JUt»V-MhRl'tfnstr.)_ — la it charged for P — No. 
There are only 600 aotce charged in the delta. 

[Mr. Nicholson here road out tho Board’s Standing Order 
relating to this subject.] 

94. Q. ( Mr. JhficfsMi.)— Bniqwsing rules as to payment 
woro altered, wonld it bo iiossiblo for people to raise ragi and 
cholam on tlio delta land P — Tboy would bo able to grow it 
in a coitain email proportion. 

95. Q. Not a very largo area P— I doubt whether the 
canals would serve a very largo area. They would not let 
water down into minor distributaries. 

96. Q. Y’ou spoke about the impossibility of growing dry 
crops in the midst of oxtODBivo rice cultivation P — In one esse 
I was talking of one sot of oouditious and iu the other of 
onother set of conditions. 

97. Q. What Is tbo dlstlnotion P— When 1 said that yon 
oonld not CTow other crops in the deltas, I meant that it 
conld not be done bccauso of the wetness of tho country 
generally. That is, from July to November or December, 
when tbe whole oonntry is a sheet of water np to a certain 
level.' On the other hand, after tbe paddy is harvested, 
tho fields are gradually drying np because tbo water is out 
off. After tbat time the water-supply is limited and with 
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it yon could gioje dry crops on sucli liiuit:d areas os yon 
conld got imter for. 

08. Q. Tbo soil does not remain Trot thr jugbont the year P 
—No. The whole of the doltn system is that they want it 
thoronghly dry. For instance, in Tanjoro and nil oror the 
country where yon have delfos they, want the lanl to dry 
thoronghly. 

09. Q From an agrioultnral point of view are nltornatiro 
crops of rice and maize preferable to two crops of rice, so 
far ns the welfare of the Innl is concerned P —Yon would 
keep the land in better condition. I do not think we hare 
sufficient facts to show whether the former would, ha prefer* 
able, but it will certainly keep the land in TOiy much neUot 
condition. 

100. Q. So that it wonid bo adranlegeons from the agri- 
culturist's point of view P— Yea. ' 

101. Q. 3Iuir'3iaekensie,)~yfoM it resuU’in a 
larger yield than riceP — It depends on water. You 
could not gat rice and lico unless you hare o rery^largo 
supply of water. But you can got rice and oholnm with a 
smull supply. 

102. Q (d/f.A7eAef*o«.)— Where there might he a little 
water loll in the tank after the first crop, why shonld not 

the people cittry out under tank irrigation the sam^e syetem 
that they observe in Kislna, of gron-ing pulses mixed with 
paddy just hofore iiarresting, instead of being supplied with 
water free. Why should they not adopt too method, that 
they adopt in Kistna P— Why shonld we have to give them 
water free while in Xistna they do without it P— I look • 
upon what is done in Kistna as an evasion of the rule. In 
oracT to gat a crop it is much better to plough Iho land and 
BOW the seed afterwards. 

103. Q. Are tillable to do so P— They nro able tododgg 
the rule. 

104 Q. Can they do it under tank irrigation P — Yes, 
they can. 

105. Q. Do they grow a crop in that way in Dharapnmm 
and under some of the Amravati ehAiinels P —Yes, and in 
Trichinopoly also. 

106. Q. And also horse-gram crop in many cases P— I did 
not say that. 

107. Q. But it is possible P— Yes, it is possible. They 
grow it in Oodiivari, 

[Mr. Nicholson boro read out the Board’s Standing Order 
on the subject.] 

108. Q. With reference to the Kistna channels, is it not 
one of the leasons why a second crop could not be^ grown 
that the channels are closed for clearance so long n time P— 

I don't think that would necessarily prevent it. 

109. Q. Bnt tho fact remcius that they grow a five 
months’ paddy and keep the single cropsolongonthc 
ground P— They start so late and keep it so late, 

310. Q. (iifr. JfiSc/joH.l— Ton say in pnroginph 8 that 
*' so far os the northern deltas aro concerned the direot and 
immediate eifects have been overcome." _Ho\v have they 
been overcome ?— That is, by paying attention to dreinago 
as far as I know. 

111. Q. You go on to wy that the wntcr-logging piorents 
the extension of the more valuable craps. By that you 
mean that you could not have garden crops in tho midst of 
lice onltivation ? — Yes. 

112. Q. That is dne to the fact that the whole place is a 
sheet of water P— Yes. 

113. Q. It is not necessary that the whole place should 
be a sheet of water. Supposing water was economised and 
supply was restricted to what was necessary for the cultiva- 
tion of rice, do you think that the cultivation of garden 
crops would be impossible? — It is a matter of belief and I 
cannot say it is proven. I believe yon could do so, but 1 do 
not seo Low it is to bo practically carried out. 

114. Q. Why ? — Because it is the custom of the country. 
You have got the custom of tho country over an enormous 
area of land, aud 1 do not see how you are going to gfltJ)vor 
that. 

113. Q. Yon mean that even if the people could grow 
more valuable crops they would not do it, rice cultivation 
being the custom?— Tho general custom is tho_ growth of rlw 
and that prevents anyone else from growing ony Other 
crop. 

116. Q. Why P — Because of water. 

117. Q. You ate inclined to think that it water was 
limited to what was actually rjacetsary for rice that would 
not inierforo with tha cultivation oL. garden crops?— Yes, 
provided j'ou cau have drainage. 


118. Q. Suppaso there arc tanks which aro entirely in tho 
hands of peopjo who depend on them and tliorefore use water 
mare economically than in widespread irrigation in tho 
delta, is it 'not true that they grow a good deal of garden 
crop sneh ns sugarcane ?— Under certain tanks they do. 

But I do not know if water is more economically used. I 
have heard an cn^noar say that the w.iter is least economi- 
cally used, because tlie distribution is b.td. 

^ 119. Q. When they d> not' go in for mixed cultivation, is 
>t bccanse they have not got the means P — Generally speak- 
ing, where yon find mixed crop ooUivation under a tank, it 
means that the drainage is very good. 

120. Q, So that you could not argue from that in regard 
to the delta?— It is not so easily managed in tho deltas. 

121. Q. Then we return to tiio other point. Yon say tliat 
where it is possible to grow these valuable crops people did 
not care for tbein. I don't quite understand why when 
thoy conld do so they wonid not do so in a rice trad P — If 
they could do it, thoy would grow very mneh more of them. 

If thoy are not prevented by too much water, I believe thoy 
would. 

.123. Q, Do you think tiicy would gmdn ally extend P — 
Given tho eanditions, they could extend. 

123. Q.. Bo that at any rata it would ho quite worth while 
doing our best to restrict tho supply of water to Iho rice ^ 
area to the minimum that is required nnd seo whether, as an 
experiment, they could not grow more vaiaablo crops?— I 
helicvo it would bo a very good thing if you could work it 
out, 

124 Q. Under oiinai irrigation .in parts whero 1 was 
accustomed, cano and rice were grown wholesale side hy^ side, 
cano on higher paits and rice on lower parts. What is tho 
practice here?— In tho deltas you find that on the higher 
portions turmeric nnd enne arc grown to some small extent. 
But possibly the conditions are not exactly tho some. 

125. Q. (Hfr, Jlfutr'JUaeleazie.)-~Do they never go in 
for the system under Bmaller cliannols which wo call 
handharas, of growing rice in one year nnd cano in another 
on the same area P— Cane is practically never grotrn conti* 
nuonsly on the same luni. 

126. <2. They divide practically the whole of tho l.ind 
into bits aud split it up— one for cano, one for rico nnd the 
third for yams P — Tbow is a tendency in some places to 
get things together for llio pnrpoBc ot tho couvonicnco of 
supervision nnd watching. Further tbau thnt 1 do not 
think it is common. 

127. Q. {Mr. A’lcAofson,)— The reason why tlie royals 
cannot grow engaroanc on a rico fiat is that water flows 
from one field to another on the surface F— No donht it 
flows all over tho conntry. 

128. Q. If you grow sugarcane in the middle which 
requires water to uo taken off nnd drained, you would 
deprive the iieighbonring fields of their uccustomed flow of 
water F —You connot droin the cano fields in tbo Godavari 
delta for that reason. IVator gels into the field nnd you 
cannot got it out. 

129. Q. (HXr. ifthefson.)— When you say tlial water 
flows from field to field you do not mean that the flow of 
water is continuous in butli'tho Gelds P 

JIfr, iV’ic/rafson.— Yes. 

_ 130. Q. (jUr. Ihletton.)—! have never seen that sort of 
rice irrignlion in niy life. Is thnt necessary P 

Mr. i\7c/rafsoo.— That is the universal method' adopted 
hero. 

131. Q. [Mr. Ibbetton ^ — ^That is injnrlous. Is it not P 
JUr. Hicholaon , — That is tho only method adopted hero. 

132. -Q. {Mr. J25cfso/i.)— AVonId it not ho possible to 
inlrodnco a change P In the deltas you adopt the swamp 
method. But under the tanks where the watoi-suppiy is 
limited, would yon adopt iho saire method P 

Mr. AfeAofiOB.— AVo do tho same thing. 

133. Q. {M*. Ibhetson,)—lt no rice grown except by 
swamp method ? 

Mr. iVicZolfon,— No. 

134. Q. {The PmfifmA)— AA’hat I cannot make ont is 
the high duty of water. AA’e have hcaid from Air. Chnlter- 
ten there is no TCaBon why we should not get from 90 
to 100 acres for rise. 

Mr. Muir-Mackenzie . — In Gqjerat they say (hat the 
more water there is, the more rice. 

133. Q. {Mr.lblcttoa fo AA'liat do you 



SKLECTteD EVIDENCE. 


16'7 


Kiy nLont llio ncct'ssUjr for strnmp itrigntioii, Uic enLiueralon 
of lUc rrliolc nrea P 

' Mr. nigharA . — I WMit into fimt (|ttF&tion roino (viio 
ngo. I think n’hrre rico iriipaiiDii is practised on nr4 
extensiro iic.x1e, ns ii; done in Mndrai niid in IScngnl, tlio 
nnnmp irriE»lien in llie only xrny in which tlicy eonhl do it. 
tVf ilo not do it that xmv, hrran^o the pcrrrntago of rico 
woilti ho rmnll. Ihe diflictllj they linrn in Mndm-s snch m 
inrolniitary Irrigation nnd that »(ut of thing oppr.nrs in very 
»m«1i form in liengal, wiiere irrigation is nltnosl entirely 
Tire, . Wn'or is Jot cr from one fiohl to nnoiJior. I Iina'e 
no duuht that it tho most cciinomraltvAy nf doing it. I 
do not think yon got water on the ficMs as tonsl.intly nnd 
n'goiarly if it i« pul on by .'crarme deiillit ns it done in 
route places up-country. 

IJO. (Mr. Jlf«iV..l/rtritrnnV.)— -Tlie licj of Bengal i* 
intisily rtin-fed. It is not pu'dnead l.y irrigation from 
rivero orchatniclo? 

Mr. On the S.aic Cnnai in Bengal 

tl oy have it nyrtrin of giring onl land on leases of 7 jnrs 
oaif llicy eantiot follow llie water to «ce what TorlicultT 
f.rl'U nre to he ehargeJ. Tlify gire out land in hliS'ka, nnd 
ii « os'tttKtd li-nl iv.'ry iiel-l In tlwt id-irk wonld take wnt-r. 
At any rate they e'.arge for It. It may hipjoii that mice 
of the inliTivlnnU io tha! Mock do nnt want tv.iter. Tli^y 
rofe-c to sti:n the npyliMtinn forlen-ts. TIi-'ii they ttoold 
rot give 11'" h’lchj they wnaM rot give it net on l^a-e 
oolil i've;yho>ly rignsi the appiieaitrn. It is finite in the 
p'lnerol two or U.itc ioilnid.ia)*' t-i pietcal the wln'lc hletk 
Wng given O'lt. A* n o’atvr of fa*'., in Oris.a, il.at rat 
f'Utidto le n very r:ri«'iK didiMhy. In llil.sr i-re.-f-rreSs 
pnf on hy the rthfr enliir.it-)fs RT-.d n» a ttile th" t.lc.’c hi f « 
IS given < ut. PiM.'llr ' in hoth li.e pmrinef''' >• that nide*-* 
ev.'fjf h;dv In the Llo k join* In the iipj'lie.atv-si nad fe‘.d''*ii 
liiff.iclf liahlo to watcr^tale, the water is not gis'ta ut ell. 

.Ifr. J\VcSf7fno.— Mr. Bv-near. ii very anxiecs to alter 
the ryatfsn of rwaup rnlliv.vticn i 

137. Q. (.Ifr. IL^rtt m.)~YuW main rcauin fir dt- 
rcfil'fng llie g.Mwth ef pvHy caitiv.itmn m **_r,iif.'rt'4i!ite ’* 
i*. 1 niidcMtand to h', i! »t it int n' jvi'irr* en imtnen*'! dfil 
if rnter which, if fttprlicl to oShtr er'i', ri'tiVl to nvle 
loee,Ttr 0 ranch li^cf nt.annd to hfii.'hl n moch larg'-r 
r.a'uhif ef ivphfP—Vei. 

J.'t'i, <J. Yon MT in piiavrsph Ifi—*' otrVr «crh iterkr, tie 
tnlicjrr.e? t f thr I iii<> In the gr.'Vth of i aljiy i* p"-'uharly 
niifi ilonite." Thai renoa which. >‘U l.aicjiMl given Jm-i 
tir/. applr to that CM" npieitrutly lecxiif.'’ the wsW h Vagi 
to a iimitrl r.ui:il>''r of i'eop!i' end tven (hough th.'j* «<e it 
f.ir dry nogs it ws.nU rot g>< to oa}ir.>lv nuifjJci — It 
wenld g . furthT ilivn } it woald go otv-r a fug r ar,*a. 

13t*. Q. Bat it v.c'jid lovrilhin the same J — It 

til \v t< u ilhiii th- lace villege. lint it will I mr Qt n iiuin- 
Icr of p»i>le. 

KO. Q.To a certain extent P—Yc*. 

III. rjj. A* rcgstdi th.' leri ill to the p'ople, 1 ihnight 
tl at the tight* in rater wire all laVru op, lo that if joa 
ijid fotnofni"'' it liy grering dry cr..jfi i'lste id oi Wi-i, it Jr 
*.»dy till' figlt-I.i'l le:s co'.'l'l U' ' Ihi* I'rrploi tf.at i* 

fjfiU-l f— If I'a'fr I* ainihhl" in tl.r focr.' r, it r-n he 
Iniii ti (o any lan'i oaUMs' the (tyol'a? with I'eni.lMlon. 

Ut*. Q. Wfco*e p'imi»»'.chf—tici;f tally of the vUhj;i' 
lead lean, 

143. <}, lit yo'i mean to *it that n inin irhohadnx 
right at all to water cm lake it P— A* smi a* theif n*> J* 
offl taiiiCi'l, diy kir.'lui'iay hr ualoivl. Hi* dune in tie 
vil*8;f> to rxli'iil itlipo liieie fi plenty rf p.'.xt<r. Von 
mav tik" th" watiT to dry iinds t'eyotid the rtirii.ifr in 
wJit'-}i exji- a wjitfr-mte Is ch.irge 1. 

1(1. , (3fr. litnl inTufluvc n prior 

rl liin f •— Yte. 

1 5.1. Q. (Mr. /i'f/ion,)— You don’t Ihitik tl.at the vilia* 
g*Ts kfii'fw li»s' ai to how to make liip l«»l use of. their 
ratir. Although th''!r tjcc cropinight fail (Tcxsiouatly, 
ir; thny ni-tsl get iiioroo’il of nte rveti nilon ing fur that 
iiiinre linn from dry crop*. Othemi** ih.-y Wi.nM 
p'lang.* thilr practice P—Xlio agricultural irotU i.i hiilchoun-1 
hy C'lttom. 

lid. Q. Even where the profit is in qo.’stion p -Here you 
have a cn»tvm of gtoriug pa.\Jy. The •inestiun is ; tmi nny* 
|.r.ly ever thiiiiglit whether that w.itercxuld h’uetit n larger 
area laking the Alcr.xgo of leuoiit if yon tinf n-lnjited fome* 
tiling dlfterent. It I* a ({nr»ti>ni wln-tler it lias come home 
to the r.iynt th.it his preent li.ihit Is iujuriou*. 

l47. Q. Yonr personal Indiet i* that if thn rayal euiihl lie 
Induced to grow dry etopi ha would lind it tootc pivtilahlj 


under prerarioti .1 sources F— Ho ha* found it so in somo Mr-0. 
utnee*. M'o have experienced that ho docs it in some place*. Jftnton. 

iVliat A would niigo is tl nt lio should ho encouraged io do 

it. 

14S. Q- IIow would yon cnconrago him ?— By siying 
tlrnt if ymi grow any other crop hut rice, yon would have ii 
reduction In DSicfimoot. 

149. Q, iVhioh would ho rcnsonnhlc from tho point of 
view of Government 1 hceaune ho would take less water? — 

Yes. It it letter to make cerlnin of low fisscsstnent for 
whole than full a<;se*sni''nt for n part. 

150. Q, To come to theeo tupplemcnlil wells, I should 
liko Io nek yon the simo qncstinu a* I asked eoinc of 
the witnee*?*. If you hid a lakh of rapc<"« (o iponu on 
uelliforlhe piolretiiin of the di'lriel, would you apsnd it 
on aappleniinl.il wells in the ayalati of tini.s or apend it uii 
independent wells In plns-s where the.rc is no prntej. 
tian at ptc'entP~It would depend very lirgely on the dit* 
tiicti. In the Kariiatic distnets, I should prefer to spend 
it on aapplcment.il well*, he»u*c the tanks arc so eimlluw 
that w.it(r dort not hold out. 

l&l. Q. (.Vr. .Vm'r-.lfitf.t-farir.)— Which arc the Kama- 
tic iHstiift* ?— rroin Nclliite to Tanjotc. 

1S2. (J. Tiie ciel Itlt i — ^Thc East Cent holt. 

Q. (Af»*..V»VA6fr?B.)— Would you Include S.i!c:n and 
Korth Arecl in the di*tticls whirh ought to hs provided 
with ruppleii'calnl well* ?— There they fellow tho pr.ietice 
vrrr fuH; alriwly. lint there nre other p.irl* wliere lliero 
is amiil opcain-t for enpplomcntai well*. 1 would en- 
courage it wheicvrr ikcm arc small or alnllow hiiiki. 

15t. Q. (Mr. Your nnrrer fomei preltv 

mr"hto this; wherever mppiemenhil well* arc w.intcd, 
yon wnnlJ prefer them to in'l*"?ndent wells f—Ytn, berauss 
you will get letter v.vln • for I’jc money. 

155. (2. Nit merely bettor r.slue for the crop*, hnl 
l."llcr v-ilnc m tho form of pmtectlun ngimit inmtnv ? 

— Yc»,crJtiiuly. 

16G. <2. Stipjvif.' you have the tank lloronghly 

well euppiie.! with thc'i' sapplemenlil wells oud you nia 
growing gsids-n crops, a valmihlc *orl of crop, do y.iu 
think It is .1 wu*te l> give tlo liok enpply tx tho Ian I 
nice .dy Mot'ch'd by well* t do you think it isaw.iite to 
give h:lK the nndfr,woaud and the aloregioind supply? 

—tiii.n lie fact thil you arc gniwing ptden ciop*, job 
woa'd nr*, need to gire lank wulcr to thsi hmi. 

167. Q. Cun you then tale the lank water pxit the wells 
la tiler lindsP— It ii a j-OMlhility, 

15*«. (i. Yon don’t think it would he xdtiMhle?— It is 
r»U e* duTiriilt to ».iy. H yo.i li.ive ptden crop* on tho 
wholu OI the ajel'Uf, then you couldrun the water Ja (!,r 
way you aaegest, 

159, Q. Having got the gnnlrn erspi under wells, the 
tank water wuol i net k' r.ooKdr— Not gen"taliy. They 
migiil run llw w.Uet fio.n tlie link t > ».itc Ihemselres the 
iroulde o: i.ikiog water fioin the wells, 

ICd*. Q. lurcp’j laQncjtiiinNi'. 13 in regard U Ccdtli|ah- 
J\UK.«,d CiiiaI yos eiy— " the exual hij f.iiiid to f.it lif.-xn*fl 
It WA .1 r. t Kx'it :J nlierc it was t iken ; net » i!ely beniise it 
pi" »M ihrfcU.jh bKekciitton soil, hut in pirtaho li'canic of 
g.«logical fi-rmilion n! the country which that * >ii cover*.” 

Whit i» the geologiejl formrtloii of tha roniitry ?— Almntt 
ih.iwhui* v.i!ley down which it rum is utulerlatn with 
ee-U'flcntiry ic.‘k, whUli it iiu]>ermeBl)le, aa tint you don't 
P I any dr.iiuage. 

ICI, Q. Sneaking of fla ntcins of o»ing the unicr- 
ground suppl}-, joi aiy in pimgrapl 16— *' but the ea* 
c.mrageuif.'it oflrrei by tins stnniling m’o* ti.waids aiicii 
ufilwition is net cm*," You tell us |iii-sciitly »«f me 
difli-’uJty, nair.fly, lUre ii no ililTcr.'ne" of r.tte*,' Is that 
the Only reiprct in which you wojld like to impcuvo it ? - 
If the eitra e.5»l to the individitil utilisin:; it is re.vgiiisvJ, 

1 do net think tint you ir'ed g.i futther, 

1C2-^ Q. In in«e.'nre plices whoro famine I< freij'ienl, da 
y.m think it wcnld ho rv.i«anahle for Ooremnient t » waive 
tlio cl dm fur water creu at th: expcni: of othen,’’— I do 
cot know. 

1G3, <3, What are your mssl intecaro districts ?— 
Auantapar nnd Ikdlory. 

IGt._ il. III Aii.'inlapiir If yon c.ntld, ty extending 
irrigstioi), rv-Iueo tho fainino expciuliture it would pij* 
Uoveiniiicnl to give n amnll bounty to Iirigntion. Tint 
hiing >*>, is it who th.it the linverniiient shxiild continuo to 
rei'.riet irtigalioii ntui not giro a hotuity but to cliarge 
rujally on the xno of any walor that is not I wanted 
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olsawhcro nad by tLo aso of whtoh tho supply of oo other 
source is diminished f— I do not see \rhy the QoTornincnt 
should give something for nothing* 

165. Q. It might relioTO the people and the Govern* 
mont will got back the profit during famine. Every acre of 
added irrigation rednees the famine expenditure ? — In 
every famine the ravats who hold protected lands make 
large profits ‘from thorn and there is no reason why they 
should not contribute to the support of other people. 

166. Q. Suppose tho royalty charges are taken off, much 
more extensive use would bo mado of tho 'subsoil water 
tlian is made p— That is the charge on tho river channel. 
It no doubt would. In some places it must keep meu back 
from irrigation. The extra charge is lie. 3 or Es. 2-d-O 
according to tho class of the river. Bs. & is tho full xsto, 
and there is the reduction for lift. 

167. Q. Do you think if that were done you wilt get an 
increase P— There will be. 

168. Q. You still think that it would be a mistuka on 
tlie part of tho Govornmoiit to remit It P — It depends on 
where it is and how much tho amount is. 

169. Q I am speaking of insoeuro tracts P — I do not 
see why the Government should give up everything. 
Considering tlio extent to whioh the royal is henofited, there 
ie no reason why ho ehonld not contribute towards the 
general puTSO. 

170. Q. You would, as a matter of fact, relinquish tho 
power of reducing tho famine expon^tnro for fear of 
causing men to use water without _ paying anything and 
thus making them too rich P — That is not the way I would 
put it. 

171. Q. (The Fresidcul .) — Does it not resolve itself 
into this ; if men are deterred by this rate, onr policy 
should be to lower or abolish the rate. 

172. Q. (ilfr. Under Ihe Gundlakamma 

river where thcra are no rates, there n:o more dorttuu walls 
than elsswhero ? — Yes. In Markapnr all along the banka 
it li full of them. That is a precarious tract. 

173. Q. (jlf*'. Mvir-hTaekenzie.)—ll n man digs a well, 
if it ho not inside tho bank, ho would not he charged 
anything P — Yes, becanso it is on his own land. Tncre is 
plenty of water in the hod of the river Falar and also 
witUn a certain distance from tho hank. The feor of 
being oharged keeps the men oS from the hank of tho 
river. 

174. Q. (Mr. lbbetson.)~ThB hank of the river is not 
private land P— Up to a certain limit it is puhlio land. 

175. Q. In paragraph 17 you point out "over InTge tracts 
tho prospects of welUrrigatiou are the poorest, and present 
no chances of earning iuterest on tho capital required, chiefly 
because the cost of sinkiiig is great aud tlio nnderjgronnd 
uatei'supplio.-'iextremoly scanty, ' Take the Deccan districts, 
whioh are four. What proportion of cultivation is so situated 
Bs to ho protected by wells P You can only giro the ronghest 
possible estimate P— 1 doubt whether yon wonld get moro 

3 per cent, of the area of cultivation in tho ceded 
dUtriote. 

176. Q. Even if the money were unlimited P— Yes, 
perhaps rather more than I said. 1 would cousidcr a little 
further, 

177* Q. In tho ceded dielriots what pionortion of 
cultivation is so situated ns to bo capable of being pro- 
tected by w^ if money were unlimited. That is the ques- 
tion yon hare to consider. There is also this question. I 
suppose in these ceded districts there ora considerable 
areas which are physioally unfit for irrigation, being too 
rooky cr too high or being too poor soil. Can yon giro us 
any idea ns to what proportion of auhivation is included in 
ureas of that sort or deep black cotton soil P — Givoo the 
water, it is a very small proportion of tho area that would 
not be benefited except whore you have black cottou eoil. 

178. Q. There is very little area unfit for well cultiva- 
tion except black cotton ami P—'Ihere are arejs whore it is 
a physical impossibility to take water to. 

178. Q. (Mr. ^You mean the lift ia too 

great P— Tho land is much higher than the level of any 
water that it within the range. 

180. Q. (ilfr.iii5efeon.)~ln Bombay Deocan there are 
largo areas whioh you could not iirigato even if you hud the 
water P— It is a question of time. 

181. Q. The sort of enso that I am eontempUting is poor 
shallow soil ? — I do not know whether there is any largo 
proportion of land actually nuder cultivation which could 


not ho irrigated. I do not say it could bo profitably 
irrigated. It would involve an enormous expense to bring 
it under irrigation. 

182. Q. Then there is no ohstaolo to irrigating the kind 
of land that I nm speaking of P— Given the water and time, 
there is no ohstaclo. 

183. Q. In paragraph 18 yon decline to commit yonrsolf 
as to tho average cost of a well or the average life of it or 
tho average area watered by it P — If yon would ask me 
something more definite 1 would answer. 

181. Q. Taking an ordinary well 20 feet deep with no 
ohetaolee, theio being fairly soft rock — ^I suppo^o that is the 
Oldinary average well that yon get in insoeuro parts of tho 
Madras Presidency and it is only with insecure parts I am 
concerned — what would bo its average cost ? — Tho average 
cost of a well would probably run op to Bs. 400. ' 

185. Q. How much would bo tho masonry P— It depends 
upou ciroumstancos— how friable tho nnturo of tho soil is. 
'Sometimes you get loose gravel which mas down to some 
distance. In that ease os far as it goes yon will hove to 
revet it. 

186. Q. All round P— Probably all round. Sninotimcs 
yon get into harder rock. 171100 I laid Bs. 400, I was 
thinking of a easa in whioh yon wonld huro to build a 
conBidomhIo amount of rcvotmeiit. 

187. Q. If ho has to build less, it would cost less? — 
Veiy much less. It may bo done for Bs. 200, 

183. Q. Is it not a foot that oxcavaiing rock is more 
costly than revetting P — That depends. You may get a 
reek whioh yon can excavate without very muoh oxpoiise 
and yet wonld stand exposure. 

^189. Q. I mean the ordinary rock which is generally met 
with in tho Deccan P— If it. is very liatd rock you wiU have 
to givQ it up and try another site. 

190. Q. I will take a well such as I havo been consiilor- 
ing, with all these proe-iutinns taken and with nothing 
costlj' about it, tho expenditure being economically applied 
and tho annual repairs being rcosoivihly made, how long 
would that well last P— It may last absolutely indclinitoly. 
It will certainly last fifty yeare ; and it may last oven one 
hundred and fifty yeais. 

101. Q. You think it might he expected to lost 60 
fully ?— Yes. I wonld leave it absolutely indefinite. 
There are large number of wells which are over a hundred 
years old. 

102. Q, You know that as a fact P— They were there bo- 
. foro the British Baj began. 

19S. Q, How do yon IjnowP— Because there wore grants 
of land and sooh wolU as wero attached to tbo land me 
montioned in tho grant. 

. 104. Q. Haro they anything more in tho way of masoniy 
than the sort of thing you iiavo boon building or aro they 
pakka-hnWi ones P— They are built in slono. 

105. Q. With mortar P— I nm not suro about tho mor> 
tar, 

106. Q. They would cost more than four handled rupees? 

— Y'os, they cost more than n thousand. 

107. Q. Do you know if these wells have anything wore 
than protection on tho mbt side P— I cannot say ; that 
doponds upon tho rock. 

108. Q, About the area wliieh is annually irrigated from 
the well. Taking the well io bo 20 to 25 feet in depth in 
tho ceded districts, what area could it irrig.ite P— ProhabI v 
d acres, 

190, Q. As much os that on on overage?— Ycs,-given 
water-supply. 

■ 200. Q. Hot more, Lowovor good tho supply P— You may' 
run up to six. 

201. Q. On a single m6t ?— At one lime of tho year 
yon may got up to six immediately after tho rains, but at 
otiicr times it runs down to three in tbo ease of a hot wen- 
thor crop. 

202. Q. Supposing there is a ycar.of drought and they 
substituted fodder crops for tho good deal of more valunblo 
crops, how much area could they extend?— I don't think 
yon could get a very much larger area except that you could 
got more crop and more outtinge. 

203. Q. Hot muoh more aicaP—Ho. Cholam would he 
tho chiof crop if they giow it for fodder. 

204. Q, (ATr. Afiitr-JlfiicX'eneie.)— Garden eropM are 
grown compaiatirely little P— One crop is almost always a - 
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pmin crop. Anotlicr crop Is n mixed one. ' Some pnrt ot 
the Arc.a <01111 bo under tha garden crop end somo frill bo 
nndor grain. 

S03. Q. (Jlfr. Jlhtisoti^— Yon spenk of^ ibo rntcen oE 
'GoTcrnmcnt adrunco^. Ton any "eapcci'ally ■(fia fund* 
arai’nblo linvo been intcmiitlent ; moit initiniionaly so in 
fomo en«CB.” 'Wlmt nro you thinking of P — lam thinking 
of 1G92 when Gorernincnt had nndcrtnkcn the grant of n 
very Inr^e number of loans nnd the order irent out Ihal nil 
nccQiul instnlmoniB irrro to bo stopped bccnuio funds xroro 
sliorl. 

306. Q. So that A mnn xrho bnd started on first Instal* 
mont \rns not given tho second nnd had to atop P~I do not 
Imnw it personally* .but I had it from tho Collector of the 
district rrho hnd the liiggest advances ont and he raid it 
rrns n most terrible scl-bnde tlint he ever had to tho promo- 
tion of wells. Tho money was provided in tho end, hot it 
Tens too Into ; by tho lime tlio grant tens fiunlly given ilic 
damago done was great. 

£07. Q. Setting aside (hat partieninr insfanre. ns to 
winch I quite agree willi wlml you say, is it your < xp*ricnco 
tii.it llie funds (.’Cnernlly available were jmcqnnl to tho 
demnad. You do not happen to know luifneioid fy ; do you P 
— As far n« I linve iieen obie to «nieh tho?o Ihinp, no man 
has been able to know how ninch money he conli get. 

£03. <2. Yen tiiink tliere have been enecs of people mho 
wcie prepared and milling to lako tnoney and nionoy conhl 
m-t he had P— Not snfficicnily econ. Very oflin nppliCA* 
tions had come in. 1 hey had to defer the grant. 

209. Q, 1 ) 0(8 it innller mneli whether a man makes a 
well ibis yew or the next ?— Yon mimt gA liim on Die hop, 

210. <2. Von mean that if he does not get the money 
enrly enough in the reneon he will change his mind P — May 
be. 

211. <2" You want it continued all lliroiigh ; yon waul a 
K'. tady lupply an in irrigation P —Yea. 

213. Q, Yon my in tho same paragraph "at picionl this 
duly is piled on tho ehonldcrs of Dm over.burdencd Itcvcuno 
Depart mont, tlm nndcjlii'ge of which will natntally ohstmet 
deTelnpment." I ran quito Tcallso tho difficiilty, hut how 
woold you Tcmrily it?— IheGovixnmenteluuldproviden 
apeoiul C'tnbliahnient nnd take np dt finite areas with n 
fiiiall separaf « celahUslirof nt nnd work it till nil rojiihilitics 
aro (xhnurtrd. 

31,1. <2. Tlirra' slionld be n wrmarent cilablirhmenl to 
petambnlato the country P— Yea. They would cn'|uir« ns 
the men no nboiil tho eoimtry. You mill Imve to entertain 
highlypaii] men wbo could bo trusted to make cnqiilrirs and 
do the dietribntion, 

2U. f?. VThnt roil of men would you keep at Ibe head «•£ 
tho cslnlilishmcntP— A man of the rank of Deputy Collector. 

21C. Q. Do yon think n Collector would liko^ n epeelnl 
duly Dcpnly Collector taking advances ont of his lismUP 
—11c wonid not lake it out of Ids hands. He will l.akc it 
ont of the hands of tho taluk establishmoni. 

210. Q. It would go tbronch tho hands of the (aiIIco* 
iorp — }jo n-ruld ho a speeinl D'pnty Collerlot under tho 
Coliccfcr. Tho CoUcftor mnst he held rtrponsiblp, aop- 
rcinelv resprmsihlo for Dm wholo thing. Ho will have n 
special man as he has for Forc-sts, 

217. f2. Ahnnl black cotton foil, there is hlark cotton aoil 
which can 1m irrigated prolihiUy and that which cannot 
he f— Yof, 

218. Q. Can you giro ns yoar dofinltion of that wliicli 
can ho irrip.atfd profitolly? What nro tho conditions 
necessary for irrigating ulaek cotton soil ?— Illnek cotton 
soil is such an indetinilo term. 

210.' f2- Can yon mnko it more prcrJso, more definiiii P— 
I don't SCO bow you could donne it. If your binrk cotton 
soil is heavy clay and you cannot, drain it, it would not pay 
for irrigation. 

220, Q. An thoso tho two couditiona P Mnil they Imlli 
eshl, or, it either anOIclent to preront irrigation P Could 
yon irrlgalo welDdraincd heavy day P— If the clay is not 
too deep, we can irriguto it, 

2£l. <2. That would nccrsmrlly mean that tho drainage 
is nut dcr]i. if black cotton Is shallow nnd dayoy, can yon 
irrigate P— Yes, 

' 232. Q. On (he other hand, most finKablo hhek notion 
foil 1* that wlitch is not too lioavy, not too deep nnd has 
good draiongoP— Another point that lint consideinblo in* 
Sinonco on tlio question Is tlio nnliiro of tho asbsoil. Somo 
d ont black roil lies* ns far aii 1 have scon it, on grovel 


wbioh is decompoBod gnois*. As Ibis is very full of alka- 
lies, it requires to bo in igoted cnTefnlly. Tlint is tlie danger 
wbich you have in somo cases and not in otliers. 

223. Q, Dnt that condition being answered, other con- 
ditions nro uniform P— Tos, 

224. Q. lyiint is tho maximum depth of black soil that 
yon eiinhl irrigate P jMuro than how many feet ? — If it is 
light e'nongh, dcptli does not matter. 

225. Q. If it is heavy ?— I have rot had any exprrior.er. 
It has been tried on atift black rotton soil in Knrnonl. 
There they won’t tbneh it. Very often it is not njoro than 
4 feet. . There is no drninngo tlicrc. 

220. Q, Yon know of no enses in whicli real ftifT binrk 
cotton noil, however shallow and however well drained, is 
irrigated profitably ?— What I look upon ns blark cotton 
soil which 1 alinll show yon has been irrigoted at Nondyal. 

227. ^ Q. Ta it soli in wliieh yon can grow cotton witbunt 
irrigation P— Yes. It cracks very widely. 

228. Q. Yon know of no blaekor cotton soil than that P— 
I ronnot remember any particular tract. 

229. Q, That is irrigaledp— Only a small area. It haa 
been irriualcd for a long time. 

£30. (2* (.Ifr. dAii'r-JIfocI-cnsie.)— Where doss Iho blnok 
cotton foil orcnr wbirh is unirrignblo or iiiisnitahlc besides 
that in Kninnol ?— I have no experienco of any other. Wo 
have not lenl experioeee to aaj’ that it ia absolntoly nnsnit- 
ablo fi>r irrigation. It is unanited in n degree. 

231. Q. Nowlicrc ? — It lias not been tried ; wo lave not 
had water on it. 

^ 232. <2. Yon would not commit yourself to tho roneln. 
sion tliat it is nowhere totally iinsailcil for irrigation P— 
lie. 1 would roy that it is inadvis.iblo to attempt it. 

233. <2. You would not aay that even the least well- 
drained places were totolly unanited for irrigation P — Down 
the Kurnonj valley throngh which the Knrnonl Canal nmf, 
it would lie jnndvirablc for a man to irrigato beenuso of tho 
want of drainage. It lias bten advised so, 

234. Q. Still they do?— To a very small extent. It is 
only in ai'ccial sites where ihero Imppcii to be some special 
advantages for drainage. 

23a. Q. What 1 want to kisow is whether it would gene- 
rally be in your opinion niiwise for tbem to irrigate ; in 
wlnt traeta ri iho coniilry docs Dint diundvanfago oeenr 
Iwsidcs in Knrnool P— There is n large area in Bcllntj and 
Anaiitnpur. In Dm smitlicrn nnd eentral part of Coim- 
Iwloic nnd p.arts of Madura generally, althcngh there is a 
lair amount of wcll'iirig.ition, I don’t know it it is cd- 
ylr.a1ile to irrigate wliolly nr anything like generally. Again 
in the nortlioni portion of Tinncvcily nnd Mniinra and then 
in Kislnn uplund l.aliiksit is donltfoi. 

236. Q. One of the wltner..<es, an ofTiecr who sont in a 
memorniidnm, anys tlicro nro 20,000 acres of hlnck cotton 
soil under irrigation in Tinnovclly P— It may bo black foil, 
fondy ot loamy. 

237. Q- You would doubt its being genuino binrk cotton 
soil ?— Very mneh so, Tlicte nro largo areas under well- 
irrigation. in mnderale hloak cotton soil. Hut they aro al- 
most exceptional black cotton soil. 

238. Q, Whnt Is tho cxcoptlonal clinracter t — Being loamy 
nnd rondy. 

239. Q. I gather that g.arden ouHivatiim is practised to a 
romparnlirely rmall oxtcnl under wcllt. In that so over Dm 
Presidency generally P— tVcH-irrigalion and garden onltira- 
Don aro ordinarily used a^ synonymous termf. 

210. Q. I mean Die enllivaliun of valuable garden crops 
such as tnrmeiie, sweet pDtntoe.s, atidynmsp— Yams are not 
much cnltivatcd under wells ; sweet potatoes cousidorably ; 
tnrnierio not very largely but occasionally. 

211. Q. And vegetables P — Vegetables are grown under 
vrells. 

212. Q. Are Ibry genorolly second crop, with tho grain as 
first crop P— Tlicy are one of the crops of tho season, 

243. Q. Would they bo the only oropP— A portion of tho 
land will bo under gaflco crops nnd a portion under gT.iia 
crop.s. 

2-14. Q- lo a Largo area under Ibo ordinary grain crop of 
the country P— Yea ; everyone prnclleally lias ono crop of 
grain. Yon may say Dmt is ptnolically tho genoral rule. 

246. Q..s\nd used for its pram nnd not for its fodder F— 
Ko. Tho praetico of growing fodder crops nndor wolli is 
not knovn. 
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246. Q, In nny yenrs ol ccnreity of tTlIc}] yon Iioto bad 
exporiencp, hnrc you known o largo number of kaeheha 
well* dug haslily for tlic pnrpoae of growing fodder P— Not 
for tbe purpose of growing fodder crops. 

241. Q. Nor otber pnrpoaceP — A certain number were 
Eunic in the Chingleput district in 1801. 

248. Q. Nowbcre eiseP^I do not^ romembcr bearing or 
kno wing of lliem. They are not ot nil common. Tbe oppor- 
tunity for tbem is not great. 

219. Q. Ts tbeieno uce^atlcmpting toinereaao Ibo num- 
ber oE supplemental woUs in a year or tliat sort P — H^bey do 
it to come extent and in some diatriots considerably. . 

260. Q. In the Decean P — I could not say for certain. I 
bitTO no information on that point. 

261. Q, IVby ; nro the tanks too dry P— In a bad year 
the tanks are nearly so and in n year of serero drought ore 
abeolutely dry. 

262. Q, From start to finish ?— Yes. 

263. Q. In a year of that sort it 2'oefieda wells are dug 
under tbo a^akat, do yon think they will ho of no use P— 
No, They will bare no water; not even pakka wells bare. 

294. Q. Do they olao drr up F— In yeara oE drought they 
dry up ; supplementary wells are not generally used in yean 
oE drought. 

259. Q. Waa it not so in 1891 P— I do not know ; I was 
not out in that year, but pnsumobly they were. 

Mr, Niehohon stated that they ware used very 
largely where there was a email supply in tbo tank and 
eoineiimra eren when there was no supply. 

266. Q. In paragraph 6 oE your note you aay “os to 
subatUutioni it onnnot be said that irrigation under works 
fo) and (6j leads to any snob on a largo scale, for p.iddy in 
itself is no more ralnsble than our dt^ grains." I don’t 
qaita understand ; the ptico of paddy it generally higher 
tntm that oE tho grains r— The prices oE paddy niid ragi 
are generally identical. 

25?. Q. (JLTr.Jbbelion.l— la paddy nnhnsked rice?— Yes' 

268. Q. {Mr. Muir-MaekensU^—^ snpposo thot rety 
few of these supplementary wells existed befoio the tanks 
were made P — ^Very improbable. 

259. Q. 'Would you not be afraid if water was taken past 
supplementary wells after they bod been made P — The fear 
would discourage rayafs from digging such wells under tbesa 
tanks? — I am alluding to Mr. Ibbetson’s suggestion? — 
That suggestion pro-supposed that tbo whole custom of 
oultiration under the tonka was modified, that instead of 
the main crop being paddy tbe wholo of the tank ayakat, as 
at present existing under the wolle, was to be devoted to 
garden crops, 

260. Jilfr. Mw'r’Maekenzie.)~'Do I understand your 
suggestion in that wayP 

(ilfr. liietton.) — In the esse of paddy, the well is 
eomplementaiy but not sapplcmoniaty. In tho case of all 
others you can go on just as well without tho tank. 

261. (Mr, Muir-Maekemie.)— 'Aisaming that Mme eon- 
ditiona exist, do you not think that the digging of supple- 
mentary wells will be seriously discouraged?— 1 suppose 
toe well existed before tbo question ero'C. 

263. Q. Yon mean wells nro alrrndy dug P — ^Tlint is tho 
suggestion put hj Mr. Ibbctsou. If you lefusc to let water 
out of yonr tanks in order to make people dig wells, 
people will have sense to seo that they con get water by 
digging. They would have generally a eite to dig a well 
within n oerlain range. Yon need not fear tho ecneo of the 
people on that point. 

263. Q. Tbe expenses of lifting water would bo very 
serious in the csso of a well P — Probably it would be very 
low lift ; it might he only 4 or 6 feet. 

261. Q. Even that would be expensiTe ns compored with 
flow f — ^Yes. But it would be cheap compared with a 20 
feet lift, which he might have if there was no tank. 

266. Q. In paragraph 14 you say speaking of the Enr- 
nool-Cuddapah Canal *' Govornment should then cause a 
detailed and careful investigation of the irrigationol capa- 
city of the country to be made on broad lines." What do 
yon mean by “broad linetP” Do you mean protective lines? 
—I sbonld say protective lines. 

266. Q. As contrasted with merely financial and produc- 
tive lines P— Not only that; the broadest principle is to 
ntilise the water rather than try to make money. 

20?. Q. (ilfr.il/'utr.ilfaeketist’e.)— Yon say in paragraph 
10 " that supplemental wells are vciy common in some 


pnrts, hnt in other parts are rarely scon in the wet lands and 
any explauetlon of the fact is difficnlt to find." Is not 
the explanation of the fact that the tan^ ahnvo them have 
an inenred enpply P— No. I don't think so. In some pnrts 
of Chinglepnt yon seo supplemental wells, and in others 
yon ace none. Ynn seo the same in the Deccan. Souie 
tonks hare snppicmontel welle and some Imvo not. Why 
it is 80 , 1 cannot say. 1 bove not been able to work it out. 

268. <2. innderstnodyon to say that in the ceded dis- 
triots only B per ceiit. of tho area conid bo irrigated. Fer- 
haps yours is a provisional figure P— It is n very provisional 
figure, 

269. Q. Can ron give us any idea as to whst is the 
present area ?— I don’t know. In Anantopnr district there 
is 38,000 out of 1-^ million cultivated, 

2?0. Q. Would you despair of seeing the present area 
under tho well-irrigation doubled P— In some parts of the 
cedrd distriots I don't think that there is any opening 
whatever, and in other places tho area conid ho largely 
inoressod, 

271. Q. I presumo that the existing wells nro restricted 
to those areas where the eonntry is most snitable. Yon 
think thot the nnmber eonld not bo doubled as a whole P— 
Probably it might Very well be doubled. We have 185 
thousand acres irrigated by wolls in tho Deccan district at 
present. 

272. Q. You think that area conid bo doubled P— Yes. 
In a very largo portion of Knrnool and Bellary and in somo 
parts of Aiiantapnr there is no opening, either the conntiy 
is too high and rocky and you could not expect water and 
very often it is a question of distance from villages, n very 
important faotor in tho probable nnmber of wells. 

273. Q. Yon mean tho rayat wonid not sink many?— 
No. In some parts of Enrnool the probability of sinking 
wells is very largo, and in others the reverse. 

274. Q. I understand these varying couditions and diffi- 
onities, and what I want to know is whethor there is any 
donbt whether tho existing number of wells eonid be 
doubled ? — ^It conid bo done. 

275. Q. If it conid be done how long would it i.ake pro- 
vided that money was freely advanced and a spoeial estab- 
lishment was provided and everything was given to get it 
done P— It depends on tho nnmber of men yon conid pnt on. 

276. Q. Whnt would yon like to pnt on in each disfrict P 
‘Wonid you like to see ono establishment in caoh dislrlotP— 
I would not to begin with, I would like to see how it works. 
1 wonid make tho establishment of a Depnty Collector and 
o nnmber of men, itevenno InspectoiBand enbordinates to 
rnriy ont inspection. I would apportion them parts of the 
Enrnool district first and see how it would do. There on 
officer could^ double the number of wells. If a man know 
the people, given the money, and given the cstablisliment it 
would {(Tobably take three years ; I do not see why it should 
not be done, if ho has everything in his favour. 

277. Q. Certainly ho might manago itindonblo the time, 
say six years P— He ought to or bo hanged. 

278. Q. At any rate there is nothing extravagant in hop- 
ing that tho number could be doubled with tbe aid of 
liberal advances, suitably advanced within twenty years P— 
Tcs. 

270. Q. I observe in the siaUsties yen gave tbo area 
protected in nil seasons, by which I understand tho area 
protected in the worst season is under all sources of irriga- 
tion very much lc.c3 than in ordinary seasons. Tlint in- 
cludes wells. Onr statistics seem to show that the nren 
protected by the wells, in tbo very bnd so.ason, in the first 
car of dronght, vans very mneb above Uie oraa protected 
y wells in ordinary seasons ; altbough in subsequent years 
of drought it sank on tlie whdlo owing to tho exhaustion 
of Wells, still it kept above tho average of that protected in 
fhe ordinary seasons owing to tbo eonslrnetion of more wells 
and otber canscs. Do yon consider that those figures ore 
thoroughly rciiablo Mint ore given here P — 1 should not lilio 
to say that tho figures nro more than the best available 
esUmoto nt tho time that we put them together. 

280. Q. For instance, wo toko Cuddspah 96,900 in ordi- 
nary years and 48,400, a half, for bad year. 1 slionld have 
expected to see 200,000 inahad year?— Aba£,year, asa 
rule, is only the cnlminating point of a series of had years. 
The year of dronght is generally speaking prceoded by a • 
nnmber of bad yeara. "Wo very seldom find ourselves jump- 
ing into a year of drought suddenly. 

* 281. Q. I om afraid that will hardly explain foots in 
Gujerat ; 1899-1900 vras unquestionably the culmination 
qf n oyolo of bad seasons, yot the nton .under . wplls .enor.. 
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motixly increased, doubled I think P— My own oxporiones 
of wells in n year of dronght was the enpaoity of n well 
was Tory muah redneed. 

282. Q. I haro not asked tiio well ennooity. Bnt I Iuito 
asked about tlio area under wells. Cnn^ yon got a pit dng 
with a slago mAt whioh will last Tor a roar. That was 
dono in Ahmndnagar in 1897 p— Thnt conld bo done in tho 
coa<'t districts. 

283. Q. Not in inland djatriots P — Yon Iwvo not got 
water ; you conld not get down to it. You siirpriso me. In 
on r inland districts eiiob an- Sholnporo they mnko such 
< fToiis to incrense the area. Tho area nccrlainly docs not 
diiniiiiah. Tho total area was Tory considerably increased 
under pressure of famino. 

(Jiff*. Ibbrtton,)~-l never heard such a thing in the 
Panjnb ns haeheha wells being dog in a season of drought. 

284. Q. Qfr. jir»ffr*jl/oeI*cjJsie.)'-Yon do n(it think if 
money ]\nd hucn liberally advanced in tiino ; you could have 
niitained sucb an inorcssc in 1891P— In 1891 nt the stnit- 
inu, nionry was given as freely and ns Inigely na conld bo ; 
init the t-staUisliment was insufficient and a largo number 
of wells wiis started in diflerent places and they were nil 
paila wells. 

235. 13. They would not hnvo been in time to have dono 
nnytliing in that year?— Some of tliem miglit have done. 
What they did in CoimbatOTO was to deepen tiio old ones 
and make' them efficient and ihorcforo thny liept itp the nwa 
irri,’nted. 

23(1. Q. 1 Imvc no doubt that ncnounls for inoreaso In 
niip,.) p — And tlic sane lisppenrd in Kiirnnol in tho year 
1892. 

287. Q. Novertholces inCoimhatore tho arm inignted 
under wells in h.ad years is pnt very nnch less than in ordi- 
nary years? — At the time ih.at atlas was eonpilcd the in- 
foriniiiion aviiilahlo as regards avclls was very limited. 

288. (J. Yon wonld surely have good information abotit 
]6ni.92P-And all thnt was avnilohle in 1802 was pub- 
tidied in 1895. 

289. Q. I am sorry to worry you, but it is a very im- 
‘portont iminl why the area under wells should go down P 

^^fr. Jile/son.)— All onr ernorienco in llio iniifnsdl 
coincides witli Mr. Benson’s cipericneo. 

fAl this singe tlio Prcildout read a loUor from Colonel 
Grant of Mysore.] 

(il/r. Iiiehohon.)~l do not think JiaeheJia wells arc 
possihlo ill ininlno districts. 

290. <2- J^ntr-ZTachtnsie .) — Do yon think money 

has been advanced for wells in time in years of drought to 
get them to dig wells in time for nso In thnt ycnrP—I do 
not tiiink. aa a rule. Hint monev was given nearly soon 
ciiongli to cnnblo them to get any rtircct return llini year. 

291. Q. How soon should money go out?— Yon should 
begin 20 ycaro bcfoteliand. 

292. Q. I mean for the mnltiplicntlon of haeheha wells in 
a year of drought?— As far ns 1 remcrabor, there ie a ruling 
on thnl point timt it is not allOBCd t n special ruling w.w 
made in regard to Poiincri tnlnk and wo did not give 
nioney. As a rule, wo do not give money for haeheha 
wells. 

298. Q. Would you not navi>o.ite roonoy being given 
liberally in roost tnlnko P- I would. I tlilnk I did advocate 
it ten years ago, I do not rcraomlicr what happened. 

29 1. Q. Ih it possible to odraneo moiio;r earl] onongh in 
Deci'an tnlnka fur walls to bo made in limoP— Not at all, 
unless you ate going to baTO drought for two yo irs. In a 
voar of drouglit tho water level would have gone down very 
low. 

295. Q. Tlicrotoro tho onlv thing to do is to tnko caro to 
get it done heforclinnd in iiio previous years ?— Get Hie 
money hefoieiinnd. 

290. Q. Can yen givo me at all a correct idea as to llio 
incrense of wells in the Inst ten years In any nl the dis- 
tricts ?— No. 

207. Q. Arot}iorc»o8i<rtistics or sottlomenl rcTOilsP— 

I do not think tiioro nro any figuics which can 00 safoiy 
relied upon on that jioiiit except the actnnl number cen- 
slrneted by loans wliieh we know. 

298. Q. (il/ir. Jbbe/soff.)— One witness, wlio spoke with 
some auHiority, told us sometiino ago, that however favour- 
able tho conditions were for irrigation, and however inucii 
yon may irrigate from uolls or small tanks, lie Would very 
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mnok hesitate to introduce into black cotton aoil extensive 
irrigation, sueb as yon got from a big canal, for fear of water- 
logging on nocount of tho retentive nature of the soil. How 
far wonld yon sharo in that npprolionsion P — do not know 
exactly how water-logging ‘would occur unless water ran 
over tho land, until yon send it down distributaries. Yon 
conld not do it', until you pnddled it. 

299, His view is Ibis : 'black cotton soil oven when 
most Euitablo for irrigation, where conditions am most 
favourable, c.innot sofoly bo irrigated wliolesnle j that is to 
say, largo areas togctlicr, anch ns von got an a big canal, 
because you would get water-logging P — If yon got blaek 
roil suitably drained, tiioro is iiodillioulty. I don’t think wo 
need bo afraid, hpcniwc we bare done it in Kislna, Out 
that is not the blaek soil of Hie Deociiii. If wo iiavo black 
soil that is t-uflicicntly mixed and Miffioioiilly drained, it 
would obviate danger ; but if yon Iiave 11 retentive soil, 1 
would agree with whnt has been said. It is n dangerous 
thing if yon have retentive soil. Unless cvoiyhody practi- 
cally changes tlieii system of iirlgnlion it would not bo 
possible. 

_ 809. Q. TInlo's water is,iised willi tlio striclcst economy P— > 
ye.a. 

301. Q. Yon only nppreliond that danger in tcaliy stiff 
black cotton soil P— Ye-*, and also wliero tiioro is difficulty 
about drainage. 

S02. Q Suppose diainago is good, even then do yon think 
Hint etifi black cotton rail ronid ho iriigated wholosnlc witb- 
ont d-ing-r ? — I think it conld be, but I don’t tbink it 
should be. The evidence of 187C-77 under the ICnrnonl 
Caiinl shows it ronid bo dono, profitably done; thev had 
f 0,000 ncroa. Thor,' must have been very large blocks under 
the eanol. I do not know what Hioy were. 

303. Q. The irrigation in tho siiigio year of 1897 wonld 
Imrdly be within niy question I mean regular irrigation P — 
It dcpenilK more upon whnt the crop is tlian anything else. 

304. Q. Sny enno and garden crops P — You must have 
coiitintions supply of water for them. I don’t think o-mo 
and garden crops would tlonrish ireely on stiff clayey soil. 
Yon do not find much of tlicm. 

305. Q- Novo you lieard any suggeslion thnt after that 
extensive in igntion nndcr the KnrnonlConnl in 1877 the 
next year’s ciop Buifored on aceonnt of tho sod l»ing 
sour P — I wn« not there seon enough nftorwards 5 I know 
they used to sny down below Hint tlio first timo Hint land 
was irrigated nud g.vvo o p lor rctiiin it was dco to wotcr. 

SOC. Q. Do yon bclirro that the crop would be deteriorated 
yror after year by irrigation P — Not if yon treat it properly. 
\Vnter is a stlinnlant ; if yon have n benvicr crop, yon will 
],av6 less left boliind. 1 don’t tbink nnytliing serious would 
],appeD in any way. 

307. Q (ilfr. Eajaratna Mwlaliar.) — You said by 
extension of second crop you would get more revenue than 
you would by oxlendiiig the first-crop cultivation P— You 
will get moic revoiiue with less cost. 

808. Q. Yon would get double the revenue. Would not 
thnt cover the iucrensed^ cost P—1 doubt it, hcennsc onr 
present works were made ill tho most fnvonrablo sitnatioiis. 
if you Want to extend Hio firat crop yon must go to a 
greater distance. ’I’hat is tho engineering point of view. 

3t''9. Q. In Alndurn Hicro wnsH.mic complaint on tlio part 
of rnjats that siiffieiaiit Water was not ovnilablo for second 
crop. Tiiey wanted irrig.itinn for ton months and tlio Execu- 
tive Engineer maintained ilmt they could grow two crops in 
nine months. Whnt is your experienro P— They could grow 
two crops in eight months. 

810. Q. I don’t mean by change of system, hut assuming 
they don't olinnge tho syatoiu P— If you have n oliango of 
water-supply, tiioro must bo a cliangc of - system to fit it. 

811. Q. Assnming they continue the present system, do 
yim think nine months’ supply would be sufficient ?— They 
Iinvcnui innilo Hie sy-toui to lit nine months. As far ns I 
nndcistnnd it, their present arrungeinciit would not fit the 
prcfonl n.vstein, because they would not arrange the syetom 
to fit ninn montiis. If they get nine mnnllib’ water they 
must fit the system to it. It is quite long cmuigh. 

• 812. Q. How could they fit it ?— You hnvo three months’ 
crop ond n five or four months' crop ; yon cunld get tlioso two 
crops into nine months, with nii intcrral of 11 month. 

318. Q. About 40 days avo required for seedlings P — They 
could grow thorn with wells. 

814. Q, There nro no wells there? —They conld eink 
them. Yon linvo got a tlirco inorths' crop and n five months’ 
crop ntid yon Jiovu one month’s interval. 
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316.^ Q. There mnst bo time for preparing the land and 
preparing the seeds F— Hoirlong would that take P 

316. Q. Tlmt is what you musl say F— Yon would grow 
first crop seedlings and havothem read}* when yon got water. 

317. Q. That ossnmes that therei is water F — ^atcr is 
araiiahle everywhere in wells. They might have to lift it 
for Eced'heds whioh will only be for o small area. It is 
only for a certain proportion of the area that they want 
this first ernp planted so soon. Tinnovelly rayat is better 
than Madnra people. Ho sows seeds dry. He very often 
plongbs the area and sows the seed broadcast before water 
comes down the river. .Generally speahins', in that connltyi 
yon get a very large amount of iodai or hot-weather ram 
and there ought to be water in many of the tanka. There is 
n considerable area of land oropped with Jbodai in tho dis- 
trict. That is done when rain nils in April and hCay. I 
don’t think there is anything impossiblo in growing two 
crops os far as they have got water for it. They may 
want possibly in some cases to subetitnto four months’ 
paddy for five months’ paddy. 

318. Q, (Mr. Mvtr.MacIkensie.) — I would nsk yon what 
is special condition or conditions in Coimbatore whieb^havo 
enabled such a large area being put under wells. Is it the 
ponpio or is it the rock ?— T think it is n question of many 
things acting together. First of al1« they have a bad set of 
conditions to deal with. ’I bat is tho rainfall. 

819. Q. 8o bdvo they in tho Deeoan F — They have 5^ but, 
on the other band, tho diatribntion of the rainfall is differ- 
ent. It lends encoangement. You have got protection. 
Considerable rainfall comes in April and hfay and then yon 
have three months’ drought and then the rains again. Yon 
Imve the first two montlis’ rainfall with littia srator in wells. 
With kodai rainfall, yon get a lot of water spread over a 
mnoh larger area effectively. Again at a later season yon 
get a second crop after the second rains. From tho same 
land you can get two crops certainly over the greater part 
of it. Well-irrigation there is very effostive. 

320. Q. Do I understand von that with' two sets of rain 
they get full walls omin ? — ^T1i.<it helps them out over a 
larger area and also keeps up the supply. It is only when 
the Toinroll is so Into that they have to depend very loigidy 
on tho nnder-CTonnd water that people feel the difficnlty 
very considerahly. 

321. Q. Tho second reason I believe is that tho^ are 
exceptionally energctlo and enterprising F — There >8 no 
donbt about it. They arc hardworking. Cnltivaticat is 
very good under the wells. I think that the fact that the 
country is enclosed is an cnconmgemcnt to wells indirectly. 
Ciops are all protected natnrally. 

322. Q. Yon don’t think it is general fcrpeoplo to make 
hedges to protect valnablo crops. It is ono of the pnzzics 
that is open to any man’e investigation F— I have not quite 
satisfied myself on that point. 

323 Q. Is the geological formation specially favonrablo? 
— I think it is so ; the rock liolda much water. There is 
great deal more w«itrr at corresponding depths than there is 
in the Deceon dislricts. 

32d. Q. Tho whole well is sank within the lock in Cuim- 
batoTO F — ^All the bottom portion will be blasted out. 

326. Q. After SO or 40 feet F— It varies very much. In 
some places we will bo able to get crowbar work np to 10 
feet or so. After that it is more or less blasting. Ueepon- 
ing must have gone on for gonerations. 

326. Q. They have been quarrying a bit more every 
year P — 'YeB. 

327. Q. (The Presirfenf.)— -Tlie spring levels are pretty 
deepF — It mna down in some places to 35 feet, Tlicrc is a 
lift of 38 feet in wells in FalUdam. 

328. Q. (Aft*. Afiiir-jl/ocA-enrie.)— Cnddapah ia another 
district where there arc great many wells F — In portions of 

Its 

329. Q. The number of wells rolntlvely is lar^e as com- 
pared with other distriotsf What is tho favonrable cirenm- 
stance (hereF— In the sttb-division yon will find wells in 
the valleys. The country is very broken ; } on will find wells 
along natural drainages and n number of little tanks hold 
np water not only for wells in the ayakat, bnt they raise 
the water level generally. Then in the eastern ta1nk.s yon 
have got two natural hollows, and the rooks dip into the 
hollow. Water is found in the centre of tho valley. In 
those sandstones yon can find water everywhere. 


330. Q. Them the facility is in the formation of the 
country P— In tho eastern parts of Cnddapah tho formation 
of the oonntry offers facilities for wells. 

831. Q. ’Whereas it Is ehiefiy dne to geological formation 
in Eub'division taluks only, hut there it is due also to the 
formation of tho fanlcsP— Yea, they help it out. They 
keep tho water from tanning away. 

332. Q. Thoro is one othor question in eonneetion with 
the wells P Would yo^ advocate the keeping on any of the 
tanks, for instance, Periyar F Wonld yon advocate the 
keeping of water so os to give a limited supply throughout 
the whole year with the objeat of encouraging sugamano 
and such like crops F I may explain that in most of our 
Bumhay works there is water for olmost perennial irriga- 
tion, vis., that is given thronghont tho 12 months in the 
year. Wo could not grow cano without that F — I doubt 
whether it would be good policy. 

333. Q. Why notp—Bcoanse your losses on the amount 
of water tlint yon would have to provide to supply small ' 
areas dnring the dry season would be very large. It is a 
difficult thing to speculate about. 

334. Q. (Mr. 2!ic?iolton .) — With nferenoo to Mr. Ihhot- 
son's questioD ns to the result of limiting the uso of water 
extending thereby the area to whieli water so saved would 
be extended ; as a matter of foot, ia there in many cases scope 
for the extension outside the ayakat of the tank owing to 
the lie of the land or other reason ? —In high levels if yon 
get full tank 3'ott can do it. If von get n partially filled 
tank you wonld probably require all the water thoro is for 
tbo whole ayakat. 

336. Q. 80 that the answer does not affect tho great 
nniiiber of tanks which will cemo under tho term precari- 
ous F— I liavo got a little bit mixed. 

336. Q. It is important because, as I understand, many 
of the tanks liave a small area in the ayakat which cannot 
be irrigated in the present circumstance owing to the lio of 
tho land F— 1 do not think that it is an area which in 
average yi-nrs has been irrigated previously. I do not know 
whether it neccararily follows that it is the only area com- 
manded. In the case of a good many tanks, in the flatter 
eomilr.j? especially, other areas could be commanded. Of 
course ill narrow valleys you could not do it. 

837. Q. And those narrow valleys aro in tho precarious 
districts of Anontapnr and CeddnpnhF— Yes. 

338. Q. Is it not an acadomie question, seeing that it 
would nractically amount to a breach of faith to give water 
lo dry lands instead of tho wet F— As the question was put 
to me, it was entirely 0 qnestion of specalntion. 

389. Q. If you bad 0 tank, with a rertnin area below it 
entirely irrigated by wells growing garden crops, would 
there bo any difficulty in taking water beyond it. Have 
you ever metwitb such conditions P— I have never mot with 
such conditions. 

340. Q. You raid tliat funds were stopped when loans 
wore half issued in 1802 owing to wont of lundv. How did 
the shortness of funds arise? How was it that Govern- 
ment found itself unnblo to issue a second instalmontT— 
The original giant for loans was, I believe, 6 laklis. As n 
means of relief. Collectors were encouraged to advance ns 
mneb money os possible for 'land improvement. Advances 
promised run up to soinctbing lilce 29 lakhs and when a 
ftirtbcr gr..nt was asked for frooi the Goromment of India 
there were all sorts of qnostlons laiscd, and until full ex- 
planations were givon they said no further sums were to be 
advanced. 

341. Q. I understand that tho Government of India 
found itself unable to advance funds at that particular 
period F — They desliiied to authorise tho farther issne of 
money. 

342. Q. Did the Collectors go on making advances know- 
ing that they had only 6 laklisP— The X^l Government 
asked Collectors to go on with advances seeing that it was a 
very useful thing to encourage. 

343. Q. One other qnestion which hos arisen especially 
with regard to tbo second orop ; many of the witnesses have 
staled that tho real diiScnlty is that owing to want of 
manure land deteriorates if second crop ie raised. Hare 
yon any suggcstinns to offer which will gat over the dtfii- 
cnlty 01 .is it areal difficulty*?— To take two crops out of 
land, you natnrally want more manure. Under the most 
favonrable conditions thnt we have for second crop, tlie 
mnnare qnestion is not a pressing ono. 

341. Q. 'Why?— Because the supply of silt from the 
- riven is most important- 
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S4S- Q. Tii1(o tha I’erlysr landii \rith refureiicc to wlich 
tlie question Inrgclj uroso P— TIint docs not refer to second . 
eropb. 

3tG. Q. 'VTaulI it be possiblo to oncourane tbc growth of 
second crop if mnnnre was more rasilf obUinubloP — J do 
not think that tlio innnuro dilbcnlty troald remain a prao- 
timl cUfGcnlty. People would get over it as they have in 
Tinno^velly. They go 30 or dO miles. 1 know people march 
30 miles from Tenknsi to bring leaf munnre. Similarly, in 
tha Pcriynr area, when things pot into working order, 
people will get over tho diflicnity themselves. 

Sdf. Q, Is it not a foot that owing to want of manure they 
liaro to send caTti<, SO or dO miles, for instnnoc, to bring the 
mannro that is very necessary for oulth’ation P — That is to 
eay, they utilise n portion of tlic country where it is eosior 
to grow mimnrc for the benefit of the country wbero mannro 
can be most odvanfageously used. 

3dS. ^Q. Can you suggest anj* method by which mnntiro 
c.in bo increased and yet chcuprnedp— On tho laud svhero 
crops are grown, mauvro ran bo grown. Uranling w.atcr 
freo to oncoiirago it would be the most oITeRlirc menus of 
increasing it. 

340. Q- Suppose freo grant of water is not allowed, would 
there b.* any possibility of getUnp round it in any other 
way ?— I believe there is a very largo area of waste laud 
uhich is quite within easy reach of the Tcriyar area which 
can be easily iiltlieod by the people at n very low cost. 

350. Q. Would }'on extend the standing eider I was quot- 
ing and mako plantation fur mannring luirposesfree?— Ves, 
for a reasonablo period. Yuu would do belter to utilize laud 
for growing nomothing than lot it lio niinsed. 

351. Q. With rcfcrenco to tho development of irclls, i 
think yon nro in favour of a- somewhat different principln 
of repayment of the loans advanced by Government { would 
you explain it P — I am inclined to think that tho whole 
tiling should be mado into an annuity fixed upon the hind 

352. Q. In what way would it differ from tho present 
system P— Land is simply a tccurily. If iny proposal is 
adopted, tho charge would hecoinc a portion of tho land, 
assessment. 

338. Q. By virtue of the annuity tho loun would be paid 
off insensibly. You would like this iu prcforouco to its being 
fcubscqnonlly paid ?— Yes. 

364. Q’ Ho yon mean yon ivould nut give option to the 
myat to pay off his loan iu a shorter period P — No. I woold 
not prevent men from clearing up and paying tho whelo 
amount. 

3B5. Q. Will you ordinarily allow ten years? — Twenty 
live yciiin nt 6^ por cent. 

366. Q. (iLff. Muir-Mttclitnsie.) — What period of 
annuity will yon fix P — I would fix it at 6^ per cent. It is 
a simple thing. 

357. Q. Why don’t you fix a longer period so that you 
may have n hotter chaiico of getting down to tho poorer man. 
Don't you think the layat would bo tempted by smiillcr pay- 
ments which would result if you incicBso the period P — If 
you get down to the smallest men they sTotild piefor lung 
l>.aymonts. Bat a largo number weald like to get rid of it. 
Fersonally I would do so if I took a loau. 

358. Q> If you introduce long payment will Ihcro not bo 
better chauoo of getting at smaller men P — It depends upon 
srbat you are prepared to accopt as security. According to 
the interpretation of scenrity at present, yon cannot get 
down to Einallcr men. 

369. Q. It isimpossible to get dewn to tlicm at nil F — As 
far as I read tho rules as at, present interpreted. 

360. Q. How are they nt present interpreted P— Land 
must bo security, but not improvemoutc made. You must 
take land without improvement. 

- 361 . Q. (Hfr. Nicholson.) —Would yon iako the plan men- 
tioned by ono or two witnesses of advaiiecsyiar'fyiassK with 
tho work ?— That seems. to bo tlio unly cominon-sensu view 
Bud when yuu have proper coutiol of tho advances, but for 
that the present staff iiaro neither the time nor tho 
inclination. 

SC2. Q. So that tlio method conuotea proper staff and 
guod cslablishmeol P— Yes. 


363. Q. One xvilucss has suggested tiiat small oil-enciucs 
should ho provided on deep wells in preforen« to individnai 
wells with DuIInckB. What ohjeotion do you find to that P— 

In the first place, it has got to be proved that you will got 

any inoTO water i\t tho deep level. In tho second place, the 
man has got tho enttio and ho must keep thorn ; he is pro- 
dueing his fodder and it is a nsefiil way of employing them 
at the mot, wlicn ho cannot employ them on the fimda 
361. Q. Witnesses have also said that good dry soils pro- 
daecd as mnelr in normal years as irrigated snils. Whatis 
yonr expcrlenoo ?— If yon get a first-class irrigated land 
and afiret-chKH iinirrigatcd I.ind, tho irrigated land' would 
yield considerably more ns a rule. 

366. Q. I used tho word good land to mean land in proper 
mannrlal conditions F — I doubt wlicthcr .von will find any 
land that is better than tho best land in Ti.nioro, 1 do nut 
know whetber you will got a better yield. 

366. Q, Taking it in another waj* yon .say that 10 por 
cent, oflholandin tho Annntnpnr district is irrigated in 
ordiuaiy years. It is passible to add 3 or 4 or oven 10 per 
cent, of further irrigation. It iiicans that 80 per cent, of 
tho land under cultivation can never bo irrigated P— Yes. 

367. Q. Is there any metliod of protection which you can 
suggest other than that of direct iirigation P — Every bit of 

•mannio that you get into the hind and a more thorough 
tilling of the soil makes the land very much more secure. 

368. Q. Would it very much iurlher sccuro the crops in 
tho worst nrcauP— I doubt whetber on tbo bigli ground 
wlicro tho dry land is very near tho rook it can protect the 
crops. 

369. Q. Taking the Presidency generally P— Taking tbo 
noithcrn poit'ou of Aunntapnr and tho greater portion of 
tbc cnstorii part of Bullary, 1 hnvo not got the slightost 
doubt that the crops in that area might ho mado very mucli 
moro secure. 

370. Q, (Aff. Muir-Maehenzio .) — By deep tillage?— 
Yes. 1 was up in Adoni in Decemhor 1896 and cotton crops 
on laud tlint had been deeply tilled were looking very well 
alongside of tho crops on tho lauds that had boon ordinarily 
tilled, irhiuh were all gone or going very fast. 

371. Q. {27io Prcstcfciif.)— Is tho rayat taking up tho 
practice fast P— It is the practico in thut pait of tho country 
to till a cortnin proportion of the laud deeply and their turn 
conics very slowly. It is oliicllj done to get out the nalh 
grass. 1 judge from tho results that it has a very good 
oBect. 

372. Q. (AT)'. JHuir-hfaeliensic ), — It is not tlio getting 
out of the grass that made !t better?— No, Tho cotton on 
tho field alongside had gone. Myattoiition was called to 
it by tho Cotton 'Agent there, who wanted me to come and 
see it. 

373. Q. (Air. Nicholson.) — ^Uavo yon not often seen in 
sou 80 iiB_ of drought iu Tinnevully and other places that 
Gelds, sido by side, had good ciops and bad crops? — Yes. 

374. Q. For instance, putting tho most ornoial case— 
that case you know— you i-oiiicmbcr the famiuo of 1877 P— 
I temember the season of 1876, 

375. Q. Tho Saidupet farm consists of lulhcr sandy 
coil F— All 'band. 

376. Q. Did ^ou not get a oholam crop with a certain 
amonnt of giain and a largo amount of fodder with 1^ 
incli of lainfiill on deeply tilled soil P— Yes. That is on 
record. Wo had a crop of sorghum of 1,600 pounds to the 
aero. 1 don’t say in tuut caso it was duo to munuro. 

377. Q. {Mr. AlKtr-AIacI;e»sie )— Hud you abundant 
mannro P — It is a loni- way back to remember wlint wo did 
in tbc year 1876. iVe did not do unythiug oxtriiordiiiary. 
I remember tbo crups. Wo had 6,000 iiounds of straw. 

378. Q. Wlint was tho men j was it a fairly large area of 
10 or 20 acresP 

(Air. Nicholson)—! think it -was about 3 acres. 

{Wilness.) — Tho next one was between 3 and 4 acres, 
whero wo ha d a biuall yield of grain and about 3,500 nounds 
fodder. 

379. _^ Q. {Mr. Niekolson.)—Ahmgs\ile all that, ou shal- 
low tilled ground land thero was next to no grain and 
hardly any fodder?— Yes. Itsorly iroportanco was ua a 
lelativc outturn. 
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Mr. B. N. H. Beid, Exosutivo Engineer on B(ioeinl duly, Divi Pnmpiug Frojeut, Kietua. 
{Sajahmundry, 17th Fehruarj/ 190S.) 

' Answers to Questions for Publio Works olEcors. 


Qs. 2 & 3. ^ I lieliCTO that tbo constraction of a large 
storage reserroir on the Kistna is feasible and would par* 
mit of the expansion of the ayahat now under the aniout 
to one million acres of first crop land and two lakhs of 
second orop, besides enohltng the oanals to be kept open for 
eleven months in the pear. It would also enable n ^■atljr 
increased diseharge to be sent down the Eumool-Cuudapah 
Canal, or similar now cut to be made, and so greatly in* 
craasc the area irrigated from the Fonnor rivet in Nelloro 
district. I hove gone tally into the matter in my note to 
Mr. H. E. Olerk, dated 2Sth September 1001. I am 
just leaving for the Polnad to obtain further information 
as to the nature of the river-bed. 

1 do not see how a similar reservoir on tho Godavari can 
bo required for the iirigation. in this presidency, as there 
is more tliau snffioient water in tho river for the gross area 
commanded by the anicut at Dowluishwcram. 

1 believe that at least two, and possibly more, now major 
woiks are possible by using largo pumping machinery for 
pnmping water from the Kistna and Godavari rivers. Tho 
site for tho former is below tho anient and about 20 miles 
from the sea, tho area (80,000 aorca) to be supplied being in 
Bivi Island. Oomplcto plants and estimates umoundng 
to 12 lakhs of rupees are nearly roady'for this projeot. 

The sito on the GudavarMS on the right bank about 15 
miles nhovo the anient. Preliminary levels are now being 
talicn and tend to show that an area of nearly one lakh of 
acres can be so supplied on the north of tlic Godiivati-Elloro 
Canal. Either wet or dry lands to ho irrigated and the 
fcupply to bo maintained tlirongliont tho year. Levels will 
shortly ho taken to iircertiiln the feasibility of a atmUnr 
though smaller piojout oii the left liank of the Godavaii, 

A pumping projeot for about 80,000 acres is also feasible 
on tho light hank of tho Kistna above the anicut and 
probably also on tho left, bnt owing to tho tliortncss of the 
supply m tho iiror tiiero most await the construction of 
the reservoir. 

Q. 6. 1 beiteve tho work now being done by tho six Tank 
Bestoration Scheme parties in tho way of examining in 
detail each river basin mid recording tho hydraulio fea- 
tures in tho form of memoirs and maps to be inveluablc, 
but the progress is alow, and 1 would at once doable the 
numlnc of parlies, the cost of which is not great. The 
real expenditure of tho Tank Ilestoration Soheiue is not on 
these survey parlies hut in tho execution of the tank lo- 
pair estimates whioh they prepare and which are carried out 
by tho tegular divisional stuif. This work consists in put- 
tiog in adequate surplus escapes which is very necessary 
though 1 think the length usually allowed is moro than is 
stricUy required. escape can ho made at a roasonnhlo 
cost to wiibstaiid a cyclonic on Iburst which may notocenr 
once in 50 yeors. At presont I think the valno of the co> 
efficient in the forumla 1>=CM ^ is taken too high. Tho 
main item of expendituro is in making up tho lundt, a great 
pait of which is nhsolntoly nnremunorativc. It is obvions 
that a newly raised 6un<l will hue much more by attrition iii 
one monsoon tban will one wbioh has been throngh several 
rainy seasons, and 1 tliink it is economical tu allow a duiid 
to go as long as is reasonably safo without lentaking und 
then make it np to ample section to lost for a nnmboc of 
ycore. All tanks under 200 acres are supposed to como 
under Jhudi-maramat repnirs, and it is probabio that some- 
thing would be done l^ tho villugcra if they knew that their 
efforts alone could save their tank from destruction. At 
present the btindg of all tanks with few ozeeptions oro 
made up under the provisions of tho Tank Ilestoration 
Scheme estimates. In very few ioatances can it bo shown 
that the Tank Bestoration &lienie repairs will increase Ibo 
lank a^akat by so much as a single aero. 

In 1898 tho practieo in tho Tank Ilestoration Scbcuio 
office of picparing detailed hooks of plates for each minor 
haan was given up and the men so employed were put on 
to check tho large accumulation of estimates that wetcr 
waiting to get through tho office. Beforo this it was not 
unusual foe an. estimate to ho Eanoiioncd and issued for 
exoontion somo two or three yeais after the lereis of the 
bund had been taken. A further delay of a year at least 


in the Division office in carrying out the work, duo to laok 
of funds, was not uncommon, so that the work was aotunlly 
' completed some four or more years after tho loveis of the 
bund were taken and the earthwork quantities by this time 
were practically worthless. Even now nt least two years 
most, as a rule, elapse between the levelling nnd tlie repair- 
ing of the bund. 

I would thorofoco stop nltogother tho preparation of es- 
timates and confine the Tank Bestoration Scheme parties to 
tho mapping nnd grouping of tuoks and collection of all 
hydraulio details ns is now done nnd pnhiished in the 
memoirs, at the same time doubling the number of the ' 
parties. Whou any tank is really in need of repnirs the 
information supplied by the memoirs will enable either the 
Public TVorks Department or the Bevenuo authorities to 
prapaco tho estimate if merely supplied with levels of the 
bund. 

The Tank Bestoration Sekomo if properly worked would 
prorido n valnable training ground for subordinates fur the 
Fuhlio Wiirks Dopnrtmont, but tho prospects .ore poor nnd 
tho work monotonons and randidatcs for employment only 
enter to gain somo experience and at once commence 
looking out for somothing better. If a definite number 
of upper Buhardinates were taken every year from the 
Ttiuk Bestorntiun Sclieme, a better olaKs of lueu would outer 
and uiily men who had sbowu tlicmsalvcs tu be intelligent 
and industriuus would be admitted to tho Publio AVorks 
Department ; a two or three years’ probation would bo quite 
stillicicnt. Mon of ciporicDea are not roqnireJ ns sub- 
overseers in tho Tnnlc Bc'itoratiun Selicmc, but men who 
lire active and quick levellers. Senior men will not stay 
if they can possibly help it. I don’t think that there is 
any prospeut of increasing to any matcrinl extent the 
number of these minor tanks. ^ Thoy are nearly nil of na-' 
tivc origin and tho local cultivators oro keenly nlivo to tho 
advantages they confer on their lands. If any group of 
Tayats see n ohatico of storing water, however little, they 
nt onco combine nnd throw up a bund for the purpose. 
They rcqiiiro no aid from Goverument for this purpose. 

Tho funds now expended on tank rcp.aire I would devote 
in great part to a detailed investigation of evciy district in 
the presidency and to the prorisiou on nil tanks of self-not- 
ing weirs. The Tank Bestoration Scheme investigation 
is not safficient in itself, it is confined to existing works, 
and tlio officers in charge of the parties arc not competent 
to make tlie detailed investigations tiiat sbonld he made. 
This shonld be done by nn Executive Engincec making use 
of tbo infurmnlion already collected by tbo Tank llcstora- 
tion Sohemo und should bo ezhanstively carried out for each 
district not omitting tho openings for use of pumping 
machinery whether on n large or n small scale. 

I think it would bo possible to effect a great improvement 
atn very uiodornto expendituro by providing all minor 
tanks with self-acting weirs.' Tho idea is no new one, but 
nothing hss so fur been done. My predecessor in the Thnk 
Bestorutiun Scheme wished to adopt an iron falling shutter 
similar to those on tho Choyar anicut in North Arcot. < 
These shnticra nro efficient bnt are heavy nnd veiy expeu- 
sivo and cannot be repaired locally. 

Tliero is in one of tho^ back volumes of the minutes of 
Proceedings of tlo Institution of Civil Engineers (Yol. LX, 
I- think) n cut bhotiing n falling shutter wliioli was many 
years in use on one of toe Cheshire canals and was said to 
have proved quite successful, nnd which I think would 
prove suitable (or geueinl adoption on tbo miner tanks nnd 
of which n trial should be made. Tho iron shutters on the 
Cheyar anicut nro only nutomntic in tho sense of fa/ling 
when the water renobce n certain level. They have to be 
raised by hand. Tho one I refer to is obsolutolv automatic 
both in falling nnd rising and is so simple that it could he 
made and repaired by^ any village carpenter. A board 
inches thick and of a width to correspond to tho dillcienee 
in level letween full tank level and maximum water level, 
say, one or one and-n-half feet, is placed on edge alih its 
upper edge at maximum water level and its luwoi one at 
full tank level. It is hinged at the outer edge so as to fail 
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nt^aj from tie tanlt wlien depressed by the natcr pi'cssoro. 
The plank is, say, 10 or 16 feet long, and to tho upper edgo 
is attnclicd n loror arm, nr two arms — ono at each end 
pointing In towudn tlio tank and carrying an iron wciglit 
at its ostromity. tCho leVer orm is inolitioa at snob an nn» 1 o 
to tho horizon ns to cause the centre of gravity of tlie 
whole to fall ontside tlio base of tho plank when depressed 
and tend to make it rise. Wiion tho tank is ompty the 
eountorbninnco weight always keeps the plonk upright and 
when tiie tank is rising above P.T.Ji. the aolion of tiio 
weight is snllieiont to maintain the upright poiition of tho 
plunk until tho wotor rraohes tho upper edge or M.IV.L. 
when tho pressure of llio water overturns tho plnnk and 
permits the weir to discharge olTcetivcly. between tho levels 
of F.T.Ii. and .M.W.L. As long as tho water remains 
nhovo M.W.L. tho plank romnins depressed, bat is r.tised nt 
nnco by tho action of the conntorwoight as soon ns the water 
falls bolow that level. 

Ezpcriinontal adjustment is ncee^&lry to determine the 
oorreot position of tho lover arm niid tho woight of tlio 
counterbalance. Tliis could ho easily done once for nil for 
varj'ing heigh Is of M.W.L. nhovo P.T.L. 
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/Tho desired' length, of woir would bo mode up of a Hfr. ii. iVi 
succession of theso planks, c.ioh and of which would, wlirn jReid. 
raised, fit against n recess on an ordinary ealingulah stone, , , .. 
tho top of whioh would bo nt mnsimum water lovel. 

Tho only objection 1 have over hoard urged ngainat this 
nutomatio weir is that floating trees might break off tho 
arms. This contingoney is not probable and oven if the 
arm were broken, tho plank would fall and so fly to safety. 

Tiio plank could bs made of tho roost ordinary junglo 
wood and tho lever arm and counterweight mndo W the 
village blacksmith, wliilo the hinges uonid bo oneaply 
purchased. The cost of such nn nutomatio woir would not 
bo more than Its. 3 n foot. 

As tho groat inaiority of tanks nro very shallow, tho 
increase of storage afforded holwcen F.T.L. and M.W.L. ' 
would bo voiy great, probably not loss thou 20 per oont. 

With 35,000 major and minor tanks irrigating about 
2 , 010,000 acres this moans an inoieased at/ahat of abont 
• 100,000 norcs. 

Tho tiiree lakhs now spent annually on raising tho hutuU 
would, in n fow years, provide every tonk witli nn automatic 
weir. 


1. Q. (27ie J’rwWcn/.)— You ore on speeinl duly I 
uiidcrstnnd just now P— Yes. 

2. Q. Wlint is your duly?— I have beer, for ono nnd-a- 
half years investigating the UivI pumping project on (he 
Kistiin. 

3. Q. Yon have funod time for other things (ou?— Yes. 

4. Q. Ah rcgiirdi ttio Divi pumping project, wlml 
acreage ij it intended to supply P— Tho total ni-cn is 80,000 
acres j I prepared csiinnitos for 60,000, bcfl.maa that amount 
can bo sup|ilird without intiuducing drainage works. 

5. Q. What pumps are proposed?— Forty-two inches con. 

trifugal pumps by Gwyiinc. 

0- Q. Whul is tlio liolghl to whieli w.ilor is to ho lifted P 
—The innziioum lift is 15 b IG feet 3 tho uverng.' is only 

0 feck 

7. Q. The Divi Island tiiust slond at a considemhlo 
holght above the stadcvol P— Yes, 

(Tlie witness ciplaiucd in map that Divi is tho true 
della of the Kistna river. Doforo tlio idc."i of hupplying it 
by pnmpiiig was sbrted, it was proposed to connect tiie 
idaud witii tlio Kistna delln syalciii by menus of an aque- 
duct. This idea was hoiravor given up, because lliere ore 
iibout 1 , 000,000 acres on the main land whicli are cam- 
tiiaiidcd by tho niiioiit and only about 700,03i} can bo 
supplied XTithont n reservoir. It sms considoted that tlicso 
latter lands shonld bo bmuglit under ciiltlralion before 
nttoniptiog to make nn ozpcusivc aqucduol to Divi.) 

8. Q. Aro tlirro any pumps thcicj el P-Tlicre arc three 
aiunll czporimciital pumps— 7 ', 8" and 10”, and 830 ncrca 
were irrigated ti sco bow long the rratcr would remain 
frcHli. 

0. Q. Have any native landowners taken to piiiupsP — 
Not in tbo Divi Island ; in tho Colnir lake llioy pump 
with steam (mwer for irrigatioo. 

10 . Q. Ilnvo you any experience of pumping in any 
other part P— No ; I roally do not know much about tho 
pumps themselves. 

11 . Ql You 8 ,ay Hint 15 foot lift is required to command 
tho highest part of tho island ?— No ; it ia to command tho 
whole orra nt the lonost state of tho tide. This is anox- 
tromc stato of affairs. Twelve to funrtecn feet will 
gcncTully ho a uiaxtmum. 

12. -Q. Would you dcliborately let tho water pass tlio 
anient for tho Hako of pumping P— No 3 it nflcclstliu delta 
in no way whatever. 

13. ^ Q. Yon B.iy in your nnto biking of tho Tank Rcitora- 
tion ^licmc— •' In vciy few iiisbiiucs can it ho sliownthal 
tho Tank Bestoralioii t'ehuuio rep.iirh will iiioreaso the lank 
agakat by su much o» 11 single acre." For wunl «£ ropaira, 

1 presume, tho agahtU are gelling smallor P— Well, 1 don't 
know if ono could uay that t tho inniff wero' down ; they 
are liablo to broach. 

14. Q. Tlio Tank Krsloiatiuii Sclirmo would ho rnlher an 
in'.nrnnoo oguliisl brwirhos !>— Quito so; it safeguards tho 
Tcvonuo wc liHvo rather than iiiorcasrs it. 


16. Q. Voa E.av “ I would thcroforc sbp nllogothcr the 
propamtion of estimates and confino tlio Tank Restoration 
^liomo parties to tho mapping and grouping of tanks"? 
— ^Yes, 1 should say in that coimcetion ;1 mc.vi, os loogas 
funds nro not nr,iilnhlc for investigation in other districts. 

1(3. Q. I suppose, since you avrotc this note, you have 
iiuvle surveys of this groat reicrvoir }ou speak of on tho 
Kistna ?— Yes, quilo lately', or nithcc pcrhaiis 1 should tny 

1 inul semo locals bken for tho delta. 

17. Q. You have come to tho conclusion that there would 
ho n storage of 60,000 million cnbio feet ? — That is only 
approximate. It cannot possibly' ho under 70,000 to 80,000. 

18. Q. Tho undor-sliiiccs would pass the wliolo of tlie 
Kistna Hood P— Vos (explained on map.) 

10. Q. You propose (0 aiipplcmont tbo Rczwadn anieut 
nho : what is tho dischnrgo of tho upper canal P — I have 
)int it nt 35,000 millions, of which 20,000 is given to tlie 
delb for S’^cond crop and navigation. 

20. Q. Why? — Tho first idea of the reservoir waste grow 

2 Inkhs of nerrs of second orop in tho dclb and maiot iin 
navigation for ton nnd-n>half months in tbo year. 

21. Q. How long is it now P— Abont iiino or nine nnd-a- 
half ; it is supposed to ho only nine ; there would be 15,000 
millions left for 3 lakhs of ncrca. 

22 . Q. Ono function of your undor-slntcos would bo to 
clear tho silt? — Yes. 

23. Q. It is nn extremely imporbnt work. 'Wliat is the 
diiohiirge of tho canal P—3,500 cusecs. It passes through o 
rock cnUiiig for 30 to dO miles and afterwards into open 
oountry. Tim greatest depth of cutting would bo 35 icet 
for half n mile (explained on map.) 

21. (2- (.Hr. Migham .) — Do yon smiposo that you would 
get 2 lakhs of notes of second orop P — Yes. 

25. Q. If you had water for it P —Yes. 

20. Q. That would he tho maximum P— Yes. 

27. Q. Do yon think you would get ona*iifth tho first 
crop P — I took oiic-rifth tho proportion in Godavari as a 
guido. 

2S. Q. Tlio proportion iii Godavari is much higlior than 
it is cisowhere P— ho, 1 think tho proportion increases to 
the south ; Tnnjoro is only one-tentb. On the Pnlnr I 
think tho prtqiortion is greater ttinn on tho Godavari. 

29. Q. Do you think it wonld bo 200, COO acres P — Many 
»,ay no ; it is uifiiouU to tay. 

30. Q. It has often been said I bat tlio suil lioro is not 
rich enough for two crops P — Yos. 

31. Q, There isn gicat deal of doublubuul tho matter?— 
Y'os, hithorto tliry Iinvu not had n clmnco of growing e 
second crop. 

32. Q. Suppose you 'don't want this water for a second 
crop, could you sparo any for tho Nizam’s land f— I don't 
know if tuero Is suibblo land ; tho soil may bo too rooky. 
ThoMunuiycru would require an expensive aqueduct to 
cross. In eoniicution with this 1 propose, instead of mousy 
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_ <>oni];M!ntali(in for land an'omctged, to give eo man; fcot per 
*“• econd of waler. 

33. Q. How high np is (ho rcsaroirP— Ninety miles 
nbpro the Bczwadn anient. 

3di Q. You mentioned a proposal to pump on the right 
hank of Ue GodnrariF — Yes. 

S3. Q. Has it not been proposed to ootnmnnd that tract 
by means of the anicut P— I don't kdorr. I liaro heard of 
a proposal for a reservoir. 

36. Q. That wonld bo ii bigger thing than pumping P - 
If you lire to protect dry crop*, no doubt it nould |)ay to 
do it nith pninps. At the site I propose one could irrigate 
about one lakh of acres. 

37. Q. You 'only proposo pump irrigation for protecting 
dry crops P — Not necessarily. If j on grow dry oiops you 
can solid cater furtlior. '1 he rayats always grow wet crops 
ill pTofercnco to dry. If a charge of 20 per oent. water* 
cess was put oui jou could induce them to protect a larger 
area of dry erojs. 

_ 33. Q. If the wet ai^es3Inont was higher? — If a prohibi- 
tive asiessment was put on paddy. 

30. Q. In tbo case of the bank canal I think (ho rayats 
protested against water being brought to their lends bo- 
cause they dtd not want them to bo brooght under wet 
cultivation ? — ^Yos. 

do. Q. Why should not the lands you propose to irri- 
gate he served by on nniunt? — I don’t know what height tho 
iinicut would command. I think theso pumps can lift 
water remuneratively up to 60 or GO feet. 

dl. Q. Whnt is tho area you propose to oomniaiid on the 
Uivi Islands P— The total arOa is 80,000 norcs ; i have pro* 
pared Chtimntes for 60,000. 

d2. Q. Wet crops? — Yes. 

43. Q. Tlioy most bo wot P— There is no rensou foi 
making them dry. 

44, Q- Yon have a prcfetcuco for wet cuUkationf — 
Lunds are not very well drained in the Uivi' Island. 

46. Q. Duringwhatperiod willyourpumpingiakepLicef 
—As soon 08 tho river cumes down in flood from tho middle 
of June to about tlio end of November, 

46. _ Q. As soon ns the floods ceaso your water will bo 
brackish ; tho sea tvatcr then comes up ?— The pumping 
station is 27 miles from tho sen. It takes somo timo to get 
to it. 

47. Q. You would only pump when theio are fairly 
stroug floods coming down?— Tlio floods go on without 
ceasing for thice or four months ; after they ceaso you have 
an interval of twenty-five days before tho sea water comes 
in and coi'lnminates the still water. 


48. Q. In regard to Jtho Tank Hcslofation Scheme, yon 
propose to leave olf making up of tank ii/ndM P — It was 
only on tho supposition that money was not forthcoming. 

49. Q. Do you think that where' the resioralion party 
has proposed mimate.s for making up tanks it is unneces- 
sary to make them np P— I mean that every tank is levelled 
and an cstiraata is pTopared for it whatever its condition 
may bo ; in certain cases tho bunds would stand for four or 
five years without further repairs. I think it is economical 
to let the bunds wear down as fur os possible consistently 
with safety. 

60 Q. They have prnpo.*cd re-sluioing in many cases?— 
Yes, and surplus escapes. 

51. Q. Would you proceed with them at once P — The 
sluices are generaliy adequate ; new plugs and shutters are 
required ; that does not cost mnoh. 

62. Q. Whnt about wasto weirs F— I would put thorn in 
loo. 

63. Q. You proposc'Lilling shutters? I was on the Tank 
Hestoration for two andra-half years, and I remember many 
tanks in which tho foreshore was pure waste land. A 
foiling shutter would oniibic In or 2 feet of water to be 
hold up. 

64. Q. If you held water up would that not submerge 
yalnable land P— Yes, in many c.tsoH ; but in a great many it 
mould not. In Nellore there are many tanks in waste lands ; 
it is in these coses that yon could hold up to a constderablo 
height without submcrsiim. 

65. Q. AVliere lands aro oiiUivatcd. I supjioso it is now 
assumed that water will stand at maximum water-level fur 
only a few days ?— Yes. 

56. Q. If it wem permanently raised eompoiisatioii would 
have to be given to InudowneisP — ^Yes, undoubtedly. 

67. Q. When a tank docs not fill tho lands in the fore- 
shore will not ho submerged at all P - No. ' ‘ 

58. Q- Unless you gat a full tank thci-e lands don’t get 
flooded at alt ?— No. 

69. Q. If you had shutters On the weir they would be 
sure of being cnltivaled when tho water recedes P — Yes. 

60 Q. W’hat about the owners of tanks lower down? — 
Their r'.gbis roust be conbidored to a certain extent. 

61. Q'. Every ibuttcroEtliis sort would keep water out 
of tiie lower tanks P— In many coses there would bo enough 
water to fill them all and surplus. 

62. Q. (3/r. ’Nicholson.)—! understand that the iohind 
of Divi is too wet to grow dry crops P— 'fliot is roy opinion. 
1 know the rayats would prefer wet crops. It is probably 
water-logged, 

63. Q. Audit is Uur wet for sngaicanc ?— Tho tanks 
are very shallow. You could not store water cconojnicolly 
for four or Rio months after the irrigation season was over. 
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CKNTRA.L PROVINCES. 


Mb. G. M. Habiiiott, .M.r.C.15., Sreeutioe Etiffiaeej^. PalHe Worhs Bopartmnt, Centfol- Prouinre*. 


{Nagf ur, 4ih 

1. Q. (Tie PlVlWcn^)— Ton littTo _ hod ii_ number of 
years’ •ospcricncoi Mr. Harriott, in this province P Yea, 

I Imvo been hero noirly 22 years. 

2. Q. Yfin were hero (Iiroughnnt tbo fnminca P— I tos 
noi boro in tUo second famine, but I was bero In the famine 

ociagpo?. 

3. Q. What district* weta yon inP— In Raipur and 
Chbittiajarh. 

4. Ql They anffered very mneb ?— Yes, very severely. 

&. Q.’ You are in clmrga of works of nil hinds, both ro.ids 
nnd irris;ntion P— Roads and buiWnga. In the Fcndntoiy 
Slates there were nlso scvml minor tanks whidi I Imd to 


Marah tm.) 

or must irrigation bo tied down to n narrow deep valley P 
—Wo 010 tied to narrow deep volloy ; but iho question, 
I do not think, has been seriously considered, os to 
whether anything in the way of an extensive irrigation 
Brhomc contd bo constructed in the Ncrbnddn valley. This 
qnestion of biiiok cotton soil has prevented any large 
nroje^ from being taken up in that valley. _ If it 
bo ciiretnlly inspected and the question gone into, we 
may fifid that some scheme is possible. 

17. Q. Have cross-scetions of the valley been taken P 
—No. 

18. Q. Have you got any discharges of too Ncr* 
bndda P— No. 


Mr. G. M. 
Barriott. 


ronstrnct. 

G. Q. I nndcrstmd that there is not a single Goveramoni 
tank in those provinces ?— There is no Government tank for 
irrigation. There is only ono which is woPked in a semt-Gov- 
crnnv’ntwsy, by the Hislrict Council of Nlmar. Tliat is 
the Laohora Tnnlt. 

7. Q. Tlint is op])arcntIy n small one. It lins got only a 
small area under irrigation P— Yes, owing to a leak the 
supply has gone down very oonsidembly. In the 3 'car 
1896 tlicrc was very lllllo water in it. 

8. Q. Yon sav, in rojilr la par.sgmph 4 of Question 
3, speaking of the nnsuitnhtlity of Iho foil, that iho 
year lSOl-95 was eunsldercd a good nversgo ngrieul. 
toral year, and that in tliat year there were about 
■1,633 400 acres of rice lands under erop, of whieli 
631,007 acres were irtigateil. Yon lay "the following 
areas were under the crops moniionrd, and irrigalinn 
cnnlil without doubt have baen applied to the whole 
of llii’se lands." AVore thoro any means of irrigating 
them P— No ; these lands could hare been irrigntt-d. 

0. Q. If there Imd been means, they would have 
taken water P— Yes. Irrigation was upplicnhle to 

them. 

10. Q. Then you go on to say— *' Besides these lands, 
there were 2,688,092 acres nndcr whestr. of wlitch at 
leoat half is unembanked land, and it seems limt this 
might bavo been irrigated ; but practically none was 
irrigated. Tho question ns to whether snoli lands 
can bo irrigated is, however, disputed. " What Is 
disnnted ?— Tiic irrigation of whoaf t-n black cotton 
soil is tho disputed question. 

11. Q. {■ilf*’' •Ilfoir'-Jlfoct-cnsie.) — Is ii disputed" how 
far embanking wunid be suitable for tiuit soil ? — I do 
noi think, tbere is much dispnto nbnnt that. In the 
.Tiibbnlporo district tlicro is n very large area called 
haveli which is embanked and in wltich Revenue Ofli* 
cers sUte no irrigation wlmtcvcr is needed. 

12. Q. (7Tle Pi-«iVr»/.)— TImtis very important. At 
the IjoIIoiii of page 3 ymi talk .about irrigitinn meetings. 
Wlial were Ihrs."* meiilingsP “In order to get tho opinions 
ns to what l.ands hrigstion shnuld he n|i|ilicd nnd to wimt 
crops wc could npply irrigation, tlio t>rpnty UanuniFsionera 
and tho Cominissioni.-r of tho Divlsinn weic asked to liold 
meetings in tho various districts. Wo got us many ma’gii* 
zars together ns wo could, iind I questioned them on tlieso 
paints end noted tlioir answers in my notes on diiloront 
districts. 

13. Q. .AVero the dislrint oflicers present P— Yes, nnd 
several malgnrnra. 

1-1. Q. Were roiwrts mndo of the proceedings P— I mndo 
nnici of tlio proccodings and sent ncopy of them to Biatrict 
Oflicers. 

16. Q. In reply to paragraph 4 of Question 8, yousav— 
" I have no doubt th.at wheat grown on iinem banked black 
cotton soil can bo siiccest fully and advantageously irrigated 
even in normal yearn,” Yon refer also to ono or two 
• infitances in your replies rogsnllng tho irrigation of wheat 
. on black coll On soil. ^ Am I right in supposing thnt tho part 
of tho Central Provinces which is most concerned in this 
question is tlio valley of tbo NerLudda P - Yes tho Ncrbndda 
vnllejr nnd tho platenu to tbo north of that valley. Tho 
dislnclsof S-iugor nnd Bamoh drain norlh-enst into tho 
iTuinna v.illcy. 

10. Q. Supposing thoro was no question of black 
cotton soil, IS the Nerbuddn valley In other respeots, 
by tho-lio of the valley, a suitable ono for irrigation 


19. Q, Conld wo have ono taken now P 1 want to 
know what the Nerbuddn is carrying about March, 
Have yon gut any oilieer there to whom you could 
telegraph ? —I have nn Assistant Engineer there doing 
(ttiTcy in diibbulpore. 1 could depute him to tako tho 
discharges. 

20. Q. Ilnve yon ony idea what tho Nerbuddn is 
ranyingP Would it be about 1,000 cnsecs P — would 
not liko to oiler any opinion, but 1 should not be 
surprised if it is catrying about that. This is a dry 
year and we have imd no rain sinco Septemhor, and 
it is just pos»ible tlmt tho supply may be ns low as H 
ever is. 

21. Q. (A/r. Jliy Anm.)— llna tbo tnlniniiim supply 
over been ganged P No. 

22. Q. That might be done, tliis being n low yenrp 
— A’cs, I c.in telegra|ih to Mr. Todd, tho Assistant Engineer, 
and get him tu take it. 

2.1. Q.iTha Prerident.) —Yon s.iy that from the lie 
of the valley primd facie it docs not lend itself to 
irrigation P — The run of a canal from tho Nerbudda would 
ho between the Vlndhinn platenu on tho north and tho 
Satpnra range on tho south, running thnmgh .Tubbnlporo, 
Naningpnr, Ifoshangabad, and Niinnr. It is a very nnrriiw 
valley inuoh broken by’ drninsgc, and whero the rnnal 
would cTiiBs it is not suitable for storage, but it migbt be 
possible to store on the tributary strc.iins. 

2i. Q. At tbo top of page G in your reply to Ques* 
tion 3, 0 (d), talking obunt tal'aoi rules, you say that 
the onUivntnrs do not seem to bo well neqnolnlcd with 
Iho rnlesp — 1 do not think they know tho rnlos woll 
from wlintl hare ascertained at these meetings, 

26. Q, They do not know how favourable tboy aroP 
— Yos. 

20. Q. In icply to Qnesliiin 6 (c) yon sny, " the anioiints 
of such loans are limited to three times the rental of tho 
haldings," Is U at a local rule of the Central Provinces P — 
I cannot tell you whether it is a loc.il rule or lint, Mr. Sly 
will be able to tell jim thiil. It is with rerercncc to sni.ill 
holdings that 1 have mid fliis. If a poor roan is n good 
cnltivator and is imxiouH to iinprovo his land by irrigation, 
he roust find security to get a sulliownt lunn. And ho 
sometimes finds it difTiouU to get this 

27. Q. I suppose loans would bo given generally for 
wellsP— They might ho given for tanks; and in parts of 
Chlinttisgarh also for embanked fields {bhandhaus nnd 
ghatas.) 

28. Q. ^ In reply to paragraph 1 of Qaestion 6 you 
say that "jndging from tho viow taken of the subject 
by the majority of tho innlgurnrs, 1 think that n ro- 
duction of tho rote of interest to 3 per cont. per annum 
shonld eDciiro tho object in view.” ■ You think that they 
arc deterred by tlio Jiigh rata of interest?— The evidence 
hero points in that direction. In Nimar ron'gnzars had 
no eompinint to moke about tbo interest. In Sangor they 
euggrated iv rediiotion ; nnd in Hosbnngnbad they woro 
divided on tho subject. I should say generally that 
mnlgurars themselves do not consider tho 0 per cent, 
chnrgo too high, though they think Hint a rcinction might 
favour tho inorcaso of works, cspcoinlly whero tho poorer 
people were ooncerned. 

29. Q. ^ I nolii'o that you say in reply to paragraph 
3 of Qaestion 6, in talking about partial rdinissiona 
nnd advances, *' that the supervision bo osoroised by 
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lir. O. M. tlio Stato if possible tlirongli it malguzar.'i Do yon 
uarriott. incan to say tlirougli men of inlltiencoP — ^A'mnlgusnr 

is a roan wlio practically owns tlio village; lio £ tlio 

proprietor. I would suggest' re malgusar or a paueh- 
ayai of malgnzars. Wo miglit divide tho districte 
into circles, and got tlio more reliable mnlgnzars to 
form tliemselvos into panehoyafs to deal witli appli- 
cations for and the suporvision of each loan. 

SO. Q. Can you suggest any means by which tho 
system of bunding fields can bo encouraged P — I think 
that if^the country is not level, wo can help them with 
levels in tho alignment of their bunds. 

31. Q. As I cither, this system of bunded fields i* 
not generally tlironghont the Central Provinces; it is 
In vogue more on the Juhbulporo side of tho country P 
— ^It exists also in tho south of Bhandarn in the 
Paoni Chanrns, which is rice country. 

32. 0, Do all the eultivators know nhout itP — 
Most of tho cultivators in tho northern part of tho 
province know about it. It is gener.ally known to 
cultivators tbrongbont tlio proviuec. 

S3. Q, If the cultivators had tho means given to 
thein they would prohahly avail ihcmsolves of i£P — 
I think so. It is being newly introduced in Hoshang- 
ahad and Snngor. 

31. Q. It is spreading? — It was adopted to a small 
extent in Saiignr, hut it is spreading. In Hnshang- 
nhad n good deal has hcen done sineo the Inst famine. 
There is a large area under biind.r in Julibnlpore and 
also in Dnmoh. . 

S3, p. I nm not genng to ask you many questions 
rust now, hoenuse, ns long n'-s ue arc in flm Central 
Provinco.s, I hope you will bo helping ns. I wi«h_to 
ask you generally one thing. I^iat line of action 
wonid you ndviso Covcnimcnt to take to protect this 
province, so that il may l>o belter able to withstand 
another famine P — I woi'ild construct ns many irriga- 
tion works ns possible. I should confino famine labour 
to irrigation works. 

30. Q, Famine labour will bo available when 
famine comes, but what shall we do (o protect ^tho 
coiintrv against femiiie® — The iiitTodiielion of irrien- 
tion is tho only thing that will protect it. My opin- 
• V • ..>••” I given fn one or two paragraphs in my 

•Aotcouirn- memorandum.* Pconlo used to have n largo slock of 
^tion in in-ein. I rememher in mv time, in the year IPPfi or 
«ic CentnO is87, in Snmlmlpur where there was n partial fnil- 
FroTlnrcs, ure, when I was giving orders to open one or two 
pamgrapb te.st works, I found that although people lost crons 
that year, yet they had two venw’ supply stored in 
each rillnco. But these slocks are now going nwnv. 
The railwav is earrving them nwey. Poorer people 
spend all tho money they get. .and then pome to our 
works in case of e failure. The onlv_^war to protect 
ourselves ng.ainst famine is by prntncUng tho crops. 


T® take tho srorst of this aeries of 83 years 
y®*' seriM in which 

■ I- have filled, supposing it to havo been 

11 *1 e**]®" tho minimum 

year, to tho ycar of drought, to sco what area it could 

fh« through, and that area wo take 

as tho area tho tank could protect. 

47. Q. Can you show mo ono of tho forms for any 
of your worksP— I do not think I havo got ono of 
them here. I will show ono to you presently. 

ascertamed the total area that tho 
tank III protect, irjil yon toll us liow you propo^so to 
locate it?— Knowing tho area that tho work can pro. 
tcct, wo take the area that it commands and would 
then got the Kevenng OlRcois to pick out tho land 
that would pay best for its protection. Then ascor- 
tain which of the pooplo would ho propatt^ to put 
thmr areas undor protection. It may ho dono either 
vohmtarily, ot wo might l«ivo_ a law to get tho land 
under protection. But I think wo would got the 
peoplo voluntardy to put the land under protection 
without any difficulty. 

_ 49. Q. Siipposo you havo a tank irrigating, acoord- 
to your estimates, 1,000 ncros, over what area 
would you extend that protection ; would you extend 
^ acres or wonid you spread it over 

2.000 or 3,000 or 4,000 acres? — If we had to work with 
the slnctest economy, we might select the land nc.iresfc 
tho work. It would ho bettor to take ilireo 'limo.s 
tlie area that the work could irrigato and extend oiir 
protection over that area, hecanso that will afford 
greater protection in year« of drought, ns each area 
that IS protected would havo a certain amount of drv 
imgntion round. it. 


60. O. Dave you any idea, in reg.anl to areas that 
nro already protected under existing tanks, ns to 
the extent of dry ciiltiv.ation they ImveP— I shonld snv 
in certain cases it would be three or four times the 
irrigated area. 


61. Q, Von think it is?— .Yes, because tJie tanks 
that we havo at present are generally small tanks 
lying low, and the higher ground round them is oulti- 
vnte<] to a groat extent: in fact, all hut tho tops of 
llio ridge's, whero the soil is not very good. In B.ajpur, 
for instance, the tops of ridges are not cultivated, 
while the rest of the land is cultivated. 


o., If. ion cannot say what is the exact average 
proportion of dry enUiv.ation to wetP— Tliafc I could 
not tell you. Mr. Sly would bo nblo to tell yon that. 

63. p. If Ttm allowed a man to hare one acre of 
wot cultivation to three acres' of dry,’ yon would 
extend the protection over four times the irrigated 
niraP— ^es, though it would cost extra In distribu- 
tion in the gre.ater length of the channel and loss in 
percolation. 


37. O. Havo vou raid much attention _to the snl>- 
icet of wells* — T had some well-eonslrucfion in 'Kow- 
dire and TJornsnmhar. ^fr. flmpinnn wax tlie Deniitv 
Oommissinner then But this well-constmefion was 
done more for sanitary purposes. 

38. p. For the water-supply of tho villaco? — Vrs. 

39. P. Do Toil think that they ere enrinlile of lieing 
very largelv increased in mimher? — think they are. 

40. P Would yon advise such an increase?— T would, 
espeeiallv in the wheat tracts. I do not think that 
wells nro miieli used in tho riee eoniitry. In wheat 
ronntry. I think, they ean he largely extended and 
they will do a great deal of good. 

41. p. f.Vr fliebrtni.l— Til all yoiir sehewes of irri- 
gation, it ix the month of Oetoher that- von find it 
necessary to make provision for? — Senteinher and 
October* Peptemlicr is al'o a very important montli. 

42. p. These are the two months in which artifi- 
cial assistance is ordinarily required? — Tes. 

43. Q. And in ifeher months of the rear the rain- 
fall 18 almost ins'ariahiv siiffieient? — ^Tt is generally 
sufficient. But it is oeeasionnllv iinse.asonnlile. For 
instance, this year wo had tpro big breaks — ono from 
the beginning of July to tho 11 Mi of Jnlv nirl tho 
other from the Ixt. to tho loth Soptemher. 

44. p. It is quite possible that in the month of 
July, Ijcforo the rains have sot in strongly, you might 
require to give water to people who want it? — Yes, 
especially in tr.nnsplanled rice districts. 

46. P. That is. in order to provide them with 
water, you must Ijavo storod it in proviona years? — 
Yes, yon must bring forward tho storage from pre- 
vious years, 

40. P. C.sn you explain how yon fix tho area t.h.at 
is to he protected by e.seh pronosed work? — ^Wc take 
the worst of a series of years for which wo havo col 
rainfall statistics which liavo been abstracted for 1867 


(7}if rrr*ideji<.>— TYould you anticipate 
finding wet and dry cnltiration mixed up in that 
wheat alongside a field of 
nro?— r*ofc where you have riee; there you have to 
lake tho whole plot. But where you have wheat and 
extend tho irrigation to tho wheat area, rice begins 
'®. , planted, and then yon have them mixed. You 
might have juar and cotton on dry land and use 
home portion of the land near it for rice. But wheat 
and nco romo at ditferent times. Bice is a monsoon 
crop, and wheat a ^winter crop. Very often they 
lake catch-crops of riee. anU then sow ‘wheat on the 
same land in tho u inter months; for instance, in 
bunded fields under the beirrlf Bvslem in Jiihbnlpore. 
there is sonirlhing like 60,000 acres on which they 
take a crop of rice before tho wlieat crop. 

65. P. Do yon me.an to say th.at there are 50,000 
acres of double crop land? — ^Yes. ' 

60. P. Ofr. ITiyliain .) — T understand that wlierovou 
have rico cultivation you havo not much diy ciilti- 
s-ation P— Yes. Wo have not much dry mltivation in 
Tire lands. In regard to riee lands, it wonid be 
belter to select our area as near the roservoir as 
possible. 

67. p. I tliink that all your e.slculatlons are based 
on tho assumption tliat you are going to irrigato rice 
lands* — Yes We havo decided to take up the whole 
of the worlcs in the rico arc.as fird. until we get more 
information about wheat areas. 

68. P. Supposing you protect corlnin areas under 
Tice in tho way yon suggest, and suppose there is a 
dry year wlien tiiero is a strong demand for water 
for dry crops, liow are you going to irrigate them? — 
Wo wr-nld not irTig.xto them hccanse dry erops woold 
not _ he under protection. We coiiM net irrigxie land 
ontsido of the protected." arcs. We have cslriilnfed 
our works for irrigating the proteoted nroo only. 
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59. Q. \ou cniciilato Hiatt you rcquiro bo ■ inucli 
notor for nco; supposo n liinn, inslond of putting 
lion'll Tico, puts doivit Biignrcniio, lio.ivill wiiiib ivator 
not only lu Octolior but nltofor tlio tvliolo of tlio liot- 
wvjitlior inoiidisp — Our cnictiintions nt present are 
for rice, bccniisr Piignrcnnu is grown only on n very 
".niiill nreii now. Wo Imvo not tnkou niit^tlio tailciilii- 
tioiis in (let-oil for (Kicli cron yet. In ostininting 
finnlly tlio area that onoli worls con protect, wo irill 
r-onsiucr tlio rcqiiircmoiita of cnoli cron Bopuraloly; fix 
* ilip duty for H, miirl tlioii work out tlio nrrn tliiii tlio 
Kolirmo mn protect. 

— GO. 0. You will linvo to know oxnctly wlmt people 
are going to ilo before yon hopinP — To a cortnin 
entent, wo proviilo in our proieele for tlio improve- 
riiciit of crops, but we nro not providing for cliango 
ill crops. 

G!. .(>■ IVr.w7i'iit.) — -Yon nro , providing for n 
tiink contnining w.itor Imfore tbr beginning of tbo 
monsoon F— Yes. 

G2. <?■ Yon wnnt water on tbo 1st of June f— Yes. 

03. 0. If lliero ib a great demand for wlie.nt in the 
ruli, would yon ^tiU reserve water for tbe liol 
wc.itherP— Ye<. If tliore ip to ho any itthi under pro- 
tretion a-o will ralciilnto tbo water that will bo needed 
for it. 

Cl. C*. (-Vr. IIipAnin.)— You propose to colecL bofore- 
Imnd _th<‘ ]»n(U of ii.-irticnliir oivnep. wlio erpre^s 
a desire Jo takn aater .mil io confine protection to 
tbeinP — ^Yn; wo will give wnlor only to tlio'O wbo will 

C ut their lands under protection. I tliinli wo inu-Sl 
noir-wlint In'jd wc nro going to give water to. Of 
eonrpo there iney be n prnrision by wliieh oiio culti- 
vator can reniovo bis land from prolerllon, and an- 
other place bis lands under protection in bis stead. 

G.'i. Q. Tbcn you will Imre a nrslem of applications 
before you open your a-orks? — ^Ycs. svo would ii'-ci'r- 
tain what .smoiinl of land tlic people are likely to put 
under proteetioii, 

Gd. Q. Is tli.st. iierc'sary ; instead of ronfiniii" the 
supply of water to p.srticiilar plots, conld you not dis- 
tribute tbe water t-o cverylioily rnteably; would they 
not- all apply for itP — Ti'cs; jt would be for the Eeve- 
nno Officers to any whether that could ho done. 

r>7. P.'The system that yon contemplate Fcem.s to 
favour those who come first in the field and to exclude 
others?— -No. 'Wo will cet our land as near the tank 
ns possible, nnd ue will go further away if wo don’t 
get a Fuflicicnt nre.e under protection near it. 

03, Q. That would bo to_eoncentrnte tbo benefita cf 
protection^ to n few iiidividnnls who come fird with- 
their opplication. You would tnke tho whole of thoso 
applications nnd you svonlil c'larnnteo protection for 
their lands, while others will bo left onf in the cold? 
— We would not have water for nioro 'flinn a eeriain 
area. 

69 . 0. Hut you should dKlrihute what you liavc 
over, ns wldo an area ns possible ? — Wo ran have differ- 
ent flmhs and irrigate oertain portions in eneh a'ilh- 
ont linviiig one rliof. iieaVest tbe work and diMribnt- 
ing wntiT fliere. Dili flint would n'st. with the Eevo- 
niio Olfieor* who would make tbo liesl nrrongemenls. 
AH tlinl wo fan do ie to gimranteo a certain snppl.v of 
water for n roitain nrca. 

70, <?. You would not allow a man to put in eugav- 
eano- iinlesi’bo had applied for water boforelmndP — 
TTnlrss wo know flint he reqnircs water for Fiigarcane. 
how enn wo a.sy whether we roiild fpvo him svnter for 
it or nof.- 

i 71/ Q, Yon noiild not. allow him to irrigate as he 
likfsP — T don’t think we coiilil do so unless we find 
t.lial our supplies exceed the diMimiid. If we find Hint 
va havo water to spare, wo can gis’o extra water to 
tiigarcane. 

72. <?• You assume that you will get Tip. 2 for 
evory aero that you protect P— I think that we can 
rely* upon getting Rn,, 2 event ii.sll.v. 

73. 0. Is that an nll-roUnd rate or is it an nverago 
of a Bcnie of rntes? 'Would you charge a higher rate 
on portirnlar crops, or havo an nll-ronnil rntoF--T 
tliink .no nlioiild hns'o a roalo of rnle.s on account cf 
tlio varying mi|)i that ivill he put, under pmlcetion. 
Tlioro nVe-rOiinin fioils in whiali the lie*it_ aln«s ^of nee 
can bo pul down, while there ore olliero in.wliich ,voh 
cannot put down tho best rlnas. '-.Eor instnuce, .the 
higher. soils in Raipur will not, take the host class of 
rice...,!/ you irrigate Ibein. you roiild only pnf pecond 
class rice on lliem. 

74. 0. Would yon havo a •-peclal rate for garden 
crops or angntTane svliidi would want wnter nil the 
Vol. IV, 
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year round F — ^Ycs. Thoro would ho a ppeclnl rato for Mr:O.M. 
sugnrenno. , Ifarrwil 

76. Q. If you guarniitoo prolodtion to a.'Cortain 

arou, you uoiild fix the watcr-ruto for Uio.srliolo aroii, 
wliotiicr Motor is required for a particular yoar'.or 
not F Sjtipposo it ivas a wot year and nobody wnutod 
water, they would still liavo to pay Rs. 'S P— Yos. 

Thoy know tliat wutor is kopt for tliom for tlio folloir- 
iiig year in c,sao of drought. , 

70. If a man puts. down sugarcano, you would 
cliBTgo bint Rb. 2^ and Eomotliing extra for canoP — 

Yea. Practically it i'b a doublo crop, las it < takes 
water tbrougbout tbo year. Our rato of Rs;. 2 is for 
rico which has a scii'-oii of 4 months; but ifiwo-bnd a 
crop extending over (t or 8 inontbs, wo slionid charge 
n difforont rate. 

77. <?. What is this Rs. 2 rato based' upon P — On 
our oxporienco at present in 01iandB,c.Rbnndam, .and 
Ximnr. In Chanda nt Sindawnlu village they .pay 
11a. 3 per acre per crop for rico^ nod at ICimlmpar 
vilingo R.S. 0-6-4 for sagnrenno. At Lnehora tank in 
tho Niinnr district- Rs, 4 per aero is paid-for irrigat- 
ing rico nnd wheat nnd Rs. 10 for BUgarenno. 

78. 0. To whom they payP— In Niinar they pay to 
the District Council.., 

79. Q. Is the irrigation from a tank P — From tho 
L.schnr.i tan}.. 

80. Q. Then nlij' aliniild you supnoso .that wo 

would get only Rs. 2 P— Tho .roaBbn why I BUggosted 
Rs. 2 was^ Hint in tho Rliandara diutrict it is inora or 
less the recognised rato for the aalo of water from tho 
village tanks at pri“niit. . . 

81. 0- That is in years when they want wntorP-- 
Thcy e.iii only liiive water ivhen it is av.silable. If a 
ni.nt has wafer in a tank, ho need not givo it to an- 
other piT-son uiili"-*, he nui ppiire it; but if he gives it, 
lie eliargcs him Rs. 2. Tbo cultivators aro guaranteed 
ii.» protection. 

£2. Q. If n plot of land is i^arnutecd water 
fltroiigli alt hensons nnd tlioro is a great chance of an 
inerenso in the yield. Rs. 2 Roems to ho n small rate P 
—I admit that. I tliink it should bo bigbor, but nt 
present n higher rate is not recommended. Tho Reve- 
nue Officers would not recommend even Rs. 2 to Btnrt 
with. 

83. Q, That is the maximam that tho Revenue 
Officers can lie got to recommend F — Ym. 

81. <?. Kveii thnt ivoiild not ho introduced tmmcv 
diotclyP- -Xo. They do not expect to get that at 
oiico. We ninv get, it in somo plncos. In sonio por- 
fion-s of tho Rliandara district people might' willingly 
conic fomanl nnd take water nt this Tatci but in 
other diiilriits they mny bold back till tlioy ascertain 
ivliat file lienefifc from irrigation actually aro. 

81. 0. ITare your ninlgnaaiii and otbors among tbe 
iieopl.' cxpnwied any opinion as to what they 'Would 
be willing to pay P— You will probably havo a mhl^- 
rar coming before you nnd be will express a dermitc 
npiiiinn. JTo i'l the man who Fold water during the 
fnmino nt Rs. 20 per aero. 

85. Q. Vliat IB the normal rate f — ^Tho normal 
inte for Felling wafer in Rlmndnm is Rs. 2, That is 
wlmt they recognize genornlly. 

87. 0- (The FrffiUtnf .) — ^Tlmt is what tho owner 
of a tank gets ?- -Ye.s. ETo gets it in tho year a man 
(nlccn it. 

83. Q (Sir. J/lohom.)— Can you tell rao soino- 
thing moro about tlie^tank in Nimar; under what oon- 
ditions did it fall into tho hands of tho District 
Ro.iniP — It is on nlil tank constructed in the time 
of the Moghul Emperor. It foil into disrepnir nnd 
■was not being used. 'Wlioii Colonel Kenfinge wan the 
Deputy CommiFsioiior bo had it repaired and renewed 
Tt was then hnndril over to tho District Oouncil as the 
liest body to work it, nnd they havo bben working it 
siiico. . . 

89. p. Does tbo District Board find money for re* 
p.siring it, or is it repaired liy tho people P — 'Tlmt T 
cnnnol tell you. It was ropnired mony years) ago and 
the District Board did find tho money for those re- 
pairs. 

no, 0. How is it ranintained— by tho people or 
by tho Distriet Board P— The District, Board. 

91. p. Thoy keep an ostahlinlunentP — ^Tlioro is very 
lilllo cr.fablishment required. 

'n2,.p. Has (ho lank been . in good.- repairs ?— 

.No; there wns ii leak in it whioh roiliiced the Aunply 
in 1899. That is tho reason why irrigation has boon 

k 
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falling ofF. TIio Icqk is tlioro still and it is not ro- 
pairodt It roquircs to bo oponod up at tho loak and 
thoti cnrofally ropairod. 

93. Q. Why do not tho District Hoard repair it; 
can’t they alTord to do it P— No. 

94. Q. Do they get n ^-ator-rato P — ^Tos. Bnt it 
has dvindlod down to voiy little, tho area irrigated 
being very small. 

06. Q. Bnt according to you tfioy got a very good 
]^to P — ^Yca. Tho area that is irrigated was abent 
300 acres, but it has run down to some 80 acres. 

90. Q. Has it dwindled owing to this leakP — Yes, 
to a great estent. 

97. Q. Do not tho District Board think it worth 
their wliilo to keep it up P— I cannot _ tell you tho 
details, hwt I know that it is not being repniTod. 
Tlioro is no doubt Hint tho nron has fallen oil. 

98. Q. Looking at (ho (nnk ns n commorcinl spcoii- 
Intion, you say that tho tank wn.s made by tbo Moghul 
I^mpcror and nil (hnt tho managers had to do is to 
prevent it from InaJciiig and (o keep it in an elGciciit 
stato of repair. Apparenlly they do not find it worth 
wliilo to do so. Is il duo to the fact that they do not 
got enough income to keep it in good repair, or is it 
duo to the innhility of (ho District Board io manage 
itP— Tlio area irrigated has fallen olf considerably 
and tho littlo revenue they get docs not cover tho 
oicponses. 

99. Q. Why did il fall off P — ^Tlie rate hod somo- 
thing to do with it. Tho rate of Bs. 4 is too high. 
Tory possibly at may he duo to tho inattention and 
had mnn-agemenl by tho 'Distriot Ootineil. Tn n nolo 
sent by tlio Esccntivc Engineer ho says that it lin.s 
fallen off owing to the high rate demanded for irriga- 
tion, I'i;., Bs. 4 and Bs. 10 on siignieanc. 

100. <?. (ilfv. rrodf/rtcJ;.)— -Where tho rates inerono- 
cd P— Yes, from Bs. 2 to Bs. 3 and then to Bs. 4. 
Tlie Distriet Board loweveil tho rn(e in 1899. hnt there 
was very Httlo water, and tho people found that even 
though they paid this rate, they could not get water. 

101. C. -tre ITiere many irrigation tanks in anmin- 
dari _nro!is P— There arc two small irrigation tanks — 
ono in Nawegann in Bimndnra and nnother in Reoni 
in Bbnndnm. 

102. Q. Wliose property nro they P— Tlio mnign- 
sars*. 


103. <>. Do thev ehnrgo nnylhing for wnler-rnte? — 
Ono malgurnr, who will give cvfdoncb, does not charge 
anything. 

101. Q. Arc there any large irrigation tanks in 
such areas ? — No. There is a t.snk rfl Wnrnrhand in 
tho Baipiir district, hnt it is not ufed for Irrigation. 

10.J. Q. You hive submitted n great many pro- 
jects. Supposing it is derided to make .a commence- 
ment and to begin tbe worlcs, in what order would yon 
recommend them to be taken up P— T would recom- 
mend tbo best projects in tbe mo-,t distrevin,! parts of 
tbe count ty.. 

100. P. Wlint do you mean by tho best projects P 
—Tlio most promising projects. 

107. P From n revenue point of view P — ^Not onl.v 
from a revenue point of view. Tho projects that the 
Bcveniie OiTicers would suggest starting svtlh. For in- 
stance, nny projects that yon ink** up should ho pro- 
jects in places where people svnuld welcome irrigation. 
That will show oilier people the benefit. 

103 P. Wonld yon start tho work sn one district P 
—III parts of Bhnndnra, Balngh.at. Itaipiir, and Bilns- 
pur. 


109. p. In four different districts ? — Yes, 

110. Q, (The I’rrshleiif .) — ^Have you got complete 
project. s in nil these four district. s ? — Yes, 


111. Q. (jifr. Hfjham.)— Can you tel! us anythin: 
of 'tho discussion that took place in tho soventie 
about irrigation in tho Wntngnnga v.'iIleyP—Pro 
jerts wore prepared for irrigating tbe Waingnngi 
valley from tbo Ironbnn and the Bench rivers. Tin 
project from tho Kanhnn was to irrignto land to thi 
west of Angpur, the e.sstorn parts of Wawllm. and f. hi 
western parts of Bhnndara. A greater part of thi 
coiintiy was cropped with war and cotton which wai 
s.sid not to requiro irrigation. Tho project was nr 
evtcnsivo one, and wlicn it was submitted to Gov 
emment of India they replied that it was too expen- 
sive and sTiggested the submission of smaller protects. 
Then a iwherae was proposed from tbo Bench river. 
The point of that scheme was nn nniciit and ennnl 
from tlio Bench, supplemented liy n reservoir nl 
Itnmtek on the .Rnr river to irrig.ste a portion of tlio 


country to tho^noiili-cnst of Nagpur and tbo west of 
Bhnndara. This project was siibinittod and was also 
siiid to ho too expensive. Tlio order of tho Govorii- 
mout of India was that tho estimates for tho projects 
woro tn ho cut down to 12 Inklis. TIioso thrco schomes 
wero thou rovised. Sir John Morris, who was thon 
tho Chief Commissioner, strongly rccommondod that 
tho Nnwegnon tank rcsorvoir, tho revised estimate of 
which wos Bs. 9,61,053, slionkl ho sanctionod as nn 
experimental sehemo. 

112. Q. Wlint year was this ?— This wan in 1874. 
Tho jirojcctwns submitted to tho Govonimont of India, 
•and it was finally decided that tho Btnto would not 
sanction a project on so largo n scnlo, and fnrthor 
investigation was stopped, os it was considered that 
irrigation was not urgently needed in tho provinco, 
and there the projeet ended. .Tusi nt tho timo that 
thi.s projeet was under consideration, it appears that 
a report _wns naked for from tho Tnspemor-Gcnoral 
of Irrigation on tho possibilltlos of irrigation in India, 
and tlio tank project, of tho Centr.al Brorinces was put 
down about tlio 9th on tho list, which meant tlint it 
Would not ho sanctioned till about 1900. Tlicn Colo- 
nel Mavno, who was the Chief Engineer nt tbo time, 
in n Note jo ^Cliief Commis'tionpr, said that this 
meant ’Hint irrig.ation in tho Central Provinces was 
pmelienlly shelved, and that in order to protect iis 
from famine it would bo ns well to linvo a railway 
(.ommniiieation to bring in grain aiipplies when neces- 
sary. It was then that Sir .Tohn hforrls asked for tho 
Nagpnr-Obhaltisgarh Bnilway. 

113. P. Breanso he could not got n‘ canal F — Bo- 
raiiso ho could not get irrigation. 

114. p. Has the Bamtek project been worked up? 
It was revised and full dulnils were siihmitled to the 
Govprr.ment of India. It nns approved, heeniise the 
Governinent of India In the reply menlinned that the 
nrojert had been earefnllv pn-parr*!. It has now been 
hrrught into line with other projeeta 


n.". p. Tin re ynti got {( hero ? — Yes. 

llfi. p. Will von sliow iis'tlie general plan ? — Yes. 

TAt this stage the scheme was explained by the wit- 
ness by the aid of 'fhe plnn.j ' 

117. Q. (The 7*rrriffcnt.) — As regards this scheme, 
wlmt mttbl happen in a rear of ancli dronghf as veu 
liave had P— Tt wonld protect nn ntva of ,32 000 nero’, 
Tlint has been worked ont from tbe rainfall statistics 
for a series of years. 

, 118. P. Yon could count upon this reservoir hav- 
ing n large supply even in the drieat .rear ? — Yes. 

no. p. Whnt is the extent of fh" eatcbnient 
area from which it draws waterP— P2 snunro miles. 

120 p. Tlio sail is rhiellv hlnek cotton? — Cldellv 
hlneV cotton, hnt n good deal js vivram, 

121. Q, flfr, .*fnfr-3rorkcTi:fe.l— T slmnld like in 
put one qaestion—it i* a question which T shonlj 
perhaps address to my colleagues and do not to Mr. 

’i" ’vlmther it i« not e wasteful meiliod 
to build n tank to contain n great many morn millions 
(ban are required in a famine ye.sr. 'You will sfore 
4,000 millions? — Yes. 


""'Jf 2,000 million* 

and odd P~Ycs. 

123. Q You have to leave tho rest for the next 
year ? — ^Yes, 

121. p. Then that means that yon hnvo to build 
'”'’7 \*y''^** order 'lo givo n small snpplvP— . 

lie non t «lo it in that wav. Wo design onr tank so 
ns to take tbe greatest advantage wo can of the site- 
we (hen estimate tbe nrea which tho tank as designed 
mil nroiert. ^ 


126. Q. That is, I understand, that you work out 
(lie_ area from conditions of minimum roinfoll in a 
rcries of had years ? — ^Yes. 

120. p. Yon store enough water to irrignto n veiy 
iniicli larger area in a good year P—Yes. 


I-*, V, jn onier to giro 2.000 millions you hnvo 
to store 4,000 milhonj and you Imvo to make a big 
tank P— Yes. ^ 


, ?• " ^'**7 oxppn.siro method of 

8tor.sgoP--TIio expensive part of it is tbo Jom by eva- 
poration between October of one year nnd .Tnno of tho 
Ollier. Tf u.i „ot provide for this, wo cannot have 
tho area protoctod. 

^129. G. Wrr. Hfqbum.)— That is just the point I 
WISH to ask. Butting protection on ono side^you 
would get greater rovenuo by working in tho way you 
propMo Tllnn voii would liy emptyin; tlio tank ovory 
year i*— T think ro. • ' 



SISLEOTED £V1D1SN0£. 


130/ C> you empty it in yoars vLon there is 
plenty of rainfall, you null get o very email rate 
. indeed F — Yes, as a matter of fact) there are many 
, years in ^rhicii probably no water will bo taken. 

' 131. Q. But .if you rosorro it for a year of drought, 
tho cultivators will bo able to pay all round a higher 
rate. than they othorwiso would F — Yos. For giving 
them. piDteotion wo can luk a fair rate, 

132. Q, (3Ir. jUuir-Alacke7isic .) — ^Is ft to bo paid 
every year or only in tho protected yoar P — ^Fvety 
year, 

1S3, Q. (Mr. Uighatn,)— Tina Itamtok tank accord* 
ing to your table is ono of tho cheapest and tho most 
promising of all on tho listP — Yes, it is. ' 

■ 134. Q. la it ono that you would proposo to begin 
nt oiicoF — i'orsoiialty it is ono that 1 should propose 
to begin ut ouco. X think it is a very good ospori- 
mental scheme. It will to a groat extont solve a 
groat many questions. Xfot only it snows what irriga- 
tion can do, but also how far it can bo oxtended on 
black cotton soils. ' ’If it proves u success, it opous up 
irrigation from tho renoh and tho Knuhau, by whica 
wo could protect a largo area. 

135. Q. Thcro nro two objoctious raised against it. 
In tiio nrst place, it is nil cotton cultivation F— It is 
wheat, jiiar, and linseed. Tboru arc about 7,000 and 
odd acres of garden crops and rico. 

13G. Q. Thoro uro 7,000 acres of rico now? — ^Yos. 

. 137. Q. That would extend if water wore mode 
svailabloP — Tho Deputy Commissioner in his 'note 
says that it would. 

133. Q, To tho csTlont of 32,000 neresP — Tniothor 
it would exactly go to that extont 1 cannot say. 

130. Q. 10,000 acres would bo rico and 10,000 
acres would bo wheat P — Yva. 

140. Q, TLo other objection is that this part of 
tho country docs not want protection F~~lt docs not 
want protection ns much os otiior portions of tho 
I’xoviiico. But li did uuifor in tlio lost famtuo. 

Ml, Q. (Mr. CTadUucl,)— Thera was no relief work 
there in that ycarP— No; but thoro scorns to have 
been loss of crops. 

142. Q. (Mr. ffiV/kam.)— Still much protection ns 
you could uCTord is much less than what you would 
giro to other pnttsP — X'esj X recommoiid this pro- 
ject as an oxponmout, becaufo it will bo a faroitriililo 
uno. Thorn uro somo otlior big projects which aro 
now being worked ovti in detail. 

143. Q. Ill tlint plan which ^oii showed us tho 
area that is marked for irrigation by tho llnmtck 
project is said to , ho U2,00U acres? — Yo.s, tho rod 
Xiortbn. 

144. Q. You say you would irrigato only 32,000 
acres P — ^Yos. 

145. Q. That would bo half tho area commanded P — 
Tii.it only refers to tho portion marked red. But 
if tho Itiiintck project is worked ns proposed, wo can 
irrigttto right down to Bhnndara, where thoro is good 
rico cultivation. 

140. C*. 'X'liot in wiint 1 was going to ask you. 
Would you cuiiiinc yourself to that tract, or tvould you 
go beyond that? — ^In regard to tlmt xmrbiculnr sclionio 
X would liko to go beyond thift. 

147. Q. (The 2*rcsident.)—Ja it n part of your pro- 
ject to feed existing tanks? — Yc.s. As n m.ittor of 
fact, in the Central Provincos wo have to combino 
direct with indirect irrigntieu — in Clilutttifignrh os- 
pecinlly. 

148. Q. (Mr. lligham.) ~iiaptaio you innko all 
tlieso tanks and canals that liavo been jiroposcd, how 
do you Biippuso that they will bo maintuiiiod; will 
thoy bo mnintiiiiicd entirely by Govornnicnt or by tbo 
pcoploP—Wo will have to do tbo repairs to inosoiiiy 
works and to embaiikmeuta; but 1 think tlio xioopio 
could bo got to clear the chnnucls every yonr. 

1)0. Q, You allow certain rates in all your tables 
for mainiennneof — ^Yca. 

150. Q. B aiinna per noroP~-Yo3. 

151. Q. Docs that iucludo tlio keeping of flio 
clmunots in order? — ^It excludes tiint. X reckon on 
clmnnols being nuuntainod by tho-villngora. . I assum- 
ed ns a minimum a sebomo tlmt could proteol 800 
acres, and I estimated in my uoto tlmt Ha. 400 could 
maintain such a sebomo, bift tho greater numbor of 
our works will protect a mucli larger titoa and tho 
cost pur aero will be proportionately Binallor. 

'153. Q. You coiilonijilnto that tlio' pooplo tlioiu- 
solvos will keep tho cbnu’iiels in repair? — ^Yos. 
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163. Q. Aro they not likely to olear. out channels Hfr. 0. M, 
to twice their proper width? — I do not think thn't Harriott. 
thoy will do any more work than thoy havo to do. 

They would not bo nblo to secure moro water by widon- 
ing channols, bccauso tho supply depends ou tho 
outlets. V *■ . ' 

164. Q. If Qororiimont wore to repair all tho works, 
tho rate would have to bo iucreasodP-^It would prob- 
ably have to bo increased to 12 a'uniis. 

165. Q. In tho estimates for these works you pro- 
posu to ncquira lor Uevorumout thb wholo of tho area 
that will bu submerged by tho tanks? — Yos, Wo pro- 
pose to toko up uot only tiint but also tho area that 
will bo taken up by clmuuols — tlio laud required for 
main channels. 

16G. a, Tho question Jins boon considorod in other 
Provinces whether it is ahvoys ■iioccssaiy to compon- 
sato tho pooplo for tiio laud taken uji for tho purposes 
of a tank ; whollicr they would not allow you in many 
cases, not in nil, to store water provided you do -not 
interforo wiiu tho rights of oivnorship aud you allow 
them to cultivnto on tho margin of 'ciio tanks if tho 
tanks run dry, and also allow them to cultivato tho 
bed in tho dry yoarP — think thoro aro eases in which 
same propriotora might forego cumpousntiou for land 
on the lines suggested or for small areas whoio ^'boy 
could got n crop in tho w'inter along tho border oi tbo 
tank when tho water surface recedes. Of course wo 
could not rely on this in ovciy enso, 

157. Q. Any estimates mado for tonks should pro- 
rido lor lull cumpousntion ; but what I mean to say is 
that men sliould bo allowed tho option of foregoing 
comiionsatiou provided tho Oovorniiicnt could iiavo 
such control na ia necessary to giro as much water and 
run It out as much ns it plousod. This would reduce 
the cost of mauj' oi tho works, aud it would also very 
often oreroonio tho opposition of people who do not 
liko to givo up thoir laud. X only moan to suggest 
this poiut so that it may bo cuusidored whon any diffi- 
culties ariso with a viow to ovorcoming oppoaitiouP — 

1 think pos.^ibly thoro may bo casos in which some pro- 
pridcors might forego tiio compensation in order to 
retain tho propriotnty right in tlio land. 

168. 0. (J/i. iJntdJock ,) — ^This would also reduce 
tho amount to bo paid ns coinp 9 nsationP— Yos. 

15D. Q, (Mr, Muir-3laekcnsie.) — I want to tr/ and 
get cicor ns to tho degreo to which tho X'roviiico is 
linblo to fnmino and tlio circumstances under wmeu 
that liability occurs. 1 sco from your raiufall statis- 
tics thoro were only two years m which tho minfiill 
was donciont?— Unly two years when thoro was ahso- 
luto failure. 

ICO. Q. That was in 16C8-C0 and 18GG-I000?— Yes. 

101. Q. Uii tbo other hand, in 18C8-CU, thcro secins 
to linvo been only partial scarcity. Tlioro was nothing 
like ivJi.'it occurred in ]S93? — ^Tlioro was ncuto 
(lislrcvi in about uigbt districts, but X do not think 
it was felt throughout tho X’rovinco or ns sovoroly as 
ill im 

J02. Q. It was only tlio heavy rainfall in Soptcra- 
bor that saved the greater part of tbo couiitiy, and 
ncuto distresr> was coiiliiioU to certain districts laar-uio 
mentioned in your nolo ?— Yes. They wore Dnugoi, 

Dainob, and. .1 ubbiilporu in tho north, Blmiidara and 
Bnlaghnt in t>bo south, and Ohaltisgarh. 

103. Q. Apparently it was 'not a distress or fniiiino 
like that of iBbO-lOOO? — Apparently ndb. 

101. Q. Uii tho other liaiid, 189G-i)7, you Imd o.x- 
cossivo rain? — it was a year in whidi thoro wns un 
Bcasonnblo rainfall. 

105. Q. It was oxrpssivo on tlio wliolo? — ^Yes. 

100. Q. And yet you Imd a sovoro f amino? — Yo»; 
hut St wus imb caused by tho hciiTy rainfall. 

107. Q. What 1 want you to let us know is, how 
far your xirojeots of irrigation will proVido ngninst u 
year of lotnUy delicicnb rainfall. 1 undontnnd that 
till) Knmtck tank would lill. Aro you confulout lltat 
nil olhor tanks w'ould fill? — Wo havo taken the wont 
eorics that has occurred in 33 years, and wo havo csti- 
inntcd tho area that could bo protected thmugli them 
to n year oi iiiiuimtim rniufall. It is to giinnl 
against years of totally dciicieut rainfall tlmt wo pro- 
poso working on tliis protective system. 

1(16. Q. Zlow far would otlior means of irrigation — 
nicniiy ntixiliniy to irrigation— servo you in a year of 
totally dcficioiit rainfall; would tho havcU syb'cem of 
irrigation bo of any tiso in aiioh a yoarP— It lins been 
of use in the.so two fnmino years. 

1C9. Q. Wliorovor it lia.s boon prnctiscdP — ^Yea. 

170. Q. Tlio Inud nndor it Imd full oropuP — 1 do 
not think thoy had full crops. 

t a 
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171. Q. An appreciable crop?—' rbey. run up to 8 

aiinas in Jubbulporo. • ' ‘ '• ' 

■(3/r. fTrarfdoc/s.)— They did very poorly in 1899-1900. 

172. Q, {Mr. Mvir-JIackenzie.) — ^7ouIE the havcii 
system of irrigation'in wheat land be an ofBciont pr^ 
toction in a year of utterly deficient rainfall like 1899- 
2900 P — ^From wliifb 1 gather, people seem to think 
that' they could get somewhere about 8 or 10-annn 
crops. ■ 

173. ,Q. You are unable to form your own opinion P 

— Yes, because 1 did not 'see any port of the wheat 
country in these years. 1 have been in the rice coun- 
try. ‘ ,s ■ ; 

174. Q. (The President.) — 1, gather that haneli is a 
lubi syBtemP— It is a combined extern. In some 
parts they take a crop of wheat during winter and a 
catch-crop of rice during the rains. 

176, Q, (Mr. Muir-Mackensic.)— There is another 
sj'stom that has been auxiliary to larger schemes ox 
irrigation— -bunefs across iialasf — ^Yos.- 

176. ' Qi That is different from tho haveli systomP 

— i think it IS more or less included iu the 
kttveli system. Do you moan tank bunds going down 
tko'iiolas P " ' * ■ - - 

177. Yes: bove you seen anything of such a 
system P—1 have seen it in some places. You have n 
uumber of bauds down a voUoy, aud sew behind the 
bunds. 

176. Q. Wece any good crops obtained iu 1899- 
1900 P — That i could not toll you. 

170, Q.' Coming 'to trolls, 'did not wells gira good 
crops in' 1899-1900 for such areas us were irrigatodP — 
itt'Wheatoroas'it did. • 

180. '19.~ 'lYouId you uot bo prepared to say that) 

as a lueiisure of protection m wheat areas, there is 
uothing so eificient os wells for a year of totalty dc- 
hoieht ramfall P — For the area they can irrigate, well- 
irrigation is offectire. Dut tho area they do protect 
lu small. ' ’ 

181. Q. Was the amount of uutor iu tho wells very 
much loss in i890-1000 thag in ordmo^ years P— Yes, 
1 should say it, was. But the wells did seem to meet 
the demand ma'do on thorn. 

182. Q. They irrigated as much as usuidP— Yes. 

183. <J. You think the water level was juatexioUy 
ion-er ?— Yes, but they got whnt they wanted. 

(Mr. IMjaratna Mudaliur.)—Oa page 12 of tho Note 
on IlVigafion y6u fidd the figures given. Xt is 6X,0(^ 
acres against a normal of 74,000 acres. 

184. Q. (Mr. dfuir-ilfackcnsie.)— Some witnesses, if 
1 undemtond the papers rightly, have udrocatod cn- 
ceurngemeut being given to people by granting tafia ri 
ou'ilfbornl terms > to 'onoblo them to 'build tanks for 
themselves. Would these small tanks, such os tho 
people are likely to build, ho of any use iu a year like 
1899-1900 F — No, ‘ 'the "rice districts -of this Province 
show that they, would uot. 

186. Q. On the other hand, iu a ^-car like 1896'4l7, 
nhen there was largo rainfall in the beginning of the 
season, would they not be of very great value i*— They 
a ore not as tnilnable ns it was anticipated that they 
would bo. ‘ - 

186. Q. 1 gather from Mr. Sly’s statistics that in 
the < year ‘1896-97 the area irrigated from tanks- was 
647,0(X) acres. ■ That wan neatly tho largest area on 
record P 

<iUr. CtaddocU .) — Much of that irrigatiouwos imper- 
fect. They might have had one small wateiing. 

(H'tfness.)— If you look at page 12 you will find that 
the area irrigated under 'tanks fell from 636,213 acres 
in 1894-93 to 170,997 aorea in 1899-1900. 

187. Q. (Mr. Muir-Mackenzie.) — Tho explanation, 
1 undo^and, is that tho irrigation was of an imper- 
fect kind. i> 

(iir. jbraddoek.)—lt ivas partly because tho rainfaU 
was excessive and up to tho end of August they let n 
lot of water go. They bad a Series of three wet j-oars 
and the rainfall promised bo well up to tho mid of 
August that n great many were coreloss. 

(Mr, Muir-Maekenzie.) — Nevoitholcss they did 
some irrigation. ' 

(The President.) — ^Do you know whether tho rains 
feu contihuously P 

(Mr. Oraddoek.)— Yea, till about the lost week of 
August. 


(iri^iicss.) — There is one other point. Alaup- of tliesc 
small ‘tanks -were damaged by hc.tvy -nan.' ‘'A big 
plnmp ‘of Tain- damages small ' tanks. Whenovor wa - 
get a plump -of rain small tanks faro worst. A putt 
of the bwd gives way, 

•188." O- (il/r.- lUuir-Mocficitsie.) — ^Aro' tlioa'o Small 
tanks kept in good repair or bad repair P— I should 
say, ‘ pcxsoually, they 'ore kept iu'very poor repair. 

189. Q. Do they breach froguoutlyP — Yes, 'when 
nc 'get a’ good plump of rain. 

190. Q. Are broaches promptly repaired?— a 
way they repair them; they patch them up. 

191. Q. Would you recommend that (torcrjuuuiil 
should oxamine theso tanks with tho object ot iti- 
btructiug peoplo ui making bettor arrangements lur 
tlio'Wasto woirsp — Instruction might bo helpful iu the 
case bt waste weirs. But, us tar us the cuiiscruction ui 
theso tanks is concerned, people are quite able to do it 
themselves. I dp not think the interforonco of (Xpv- 
oriiuiout will do any good. But iu connection with ‘ 
large tanks which we are to fill, I oortainly think the 
Uovornment shouid help them to make them properly , 
and to xirovide proper sluices. ' 

192. Q. When tanks are filled from Gorommciit 
storage P — Yes. 

193. Q. 1 sec from Mr. llutton’s note appended to 
yours thore aero some old breached- tanks P— There ' 
are very few. At present they are not likely to bo 
taken up or immediately wanted. Either tho people 
Imre Jett the villages or they Are not' using them, 
'i'hpy let tho land go to waktoi ' 

194. Q. if the tank was repaired, would not people 
come back to the village and take up tho lands P-i-Nat 
readily. ■ They might' iu cimo. In every district 1 
asked about it, and the reply was that they acre tankn 
from which wo ivould get no immediate benefit. 

193. <2. Are they very few ? — Yes, very few. 

196; Q. Are they silted up ? — Not silted up. The 
bund Imd been breached nnu the onner was tob pour 
to repair tho tank, and so ‘it has fallen into disuse. 

197. Q. Are they small P — Yes.* 

198. Q. No tanks which could irrigate several jiun- 
dreds ot acres P — ^Mauy of them could only irrigate 60 
acres; somotiraes 100. 

100. Q, iVo shall want a good deal ot information 
about lunuuo progcaiiimcs. Will you bo able to get u, 
lor us P— Mr, St. Cluir, Superintending Engineer, ‘is ■ 
tnc oUiccr «Jio can give you the information; -As fiir^ 
us our famine programmes go, I have estimated the 
value of the irork that can ho done by fonime labour 
for all tho projects arid have included them in 'the sup- 
plementary note under the column “Amount of work 
that could bo done by famine labour.” You will see 
in column 18 tho extent to 'which -the work can bo 
carried out by, famine labour and tho probablb cciit of' 
the project. 

200. .Q. Will you bo able to put in a full pro- 

granimo of foroino works P—1 can got that from' Air.' 
Se. Clair. ... , - - 

(The JVcsidcjil.)— It lias boon particularly suggested 
to me by Mr. Ibbetson to see tho excellent system you 
havo of maps illustrating your programmes. - ' ‘ 

(iUr. Craddock.)— yfbey were prepared for the last 
famine. 

201. Q. (Mr. Muir-Mackenzic.) — ^I suppose that a 
largo number of, your projects arc suitable for employ-’ 
ment ot famine relief labour F — Yes. 

202. Q. You say that famine labour could bo suft- 
ably employed on haveli or nala bunds ? — should 
say that famine labour can bo employed profitably 
on them. 

203. Q. There would bo no difficulty .ot orgaiii- 
kation P — I should not think so, 

204. Q. -So long as the Fublio Works Department 
gave tho lovols tho works could ho carried out by tho 
Civil DopartmoutP — 1 think so; wo could assist them 
a-ith levels. 

206. Q. Did 'the Public Works Department em- 
ploy famino labour on such works? — Very 'littlo.’ 

, 206. Q. Is it not necessary to make waste woirs 
for these bumfs ^P-^It is very necessary. I cab give' 
you a case in point. SulOcicnt'ioom should be -loft 
for flood w'ator. X inspected threo fields 'belonging to- 
Nathu llnm,- ‘Alalguziir of Saugor. Ho had two buujs 
one above the other. The top bund got breached and 
the whole of tho crop above tho top bund had foiled. 
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Jiul, liio porCiou buLwuvii Iho two Imuth — ^iho lower 
oiiir.'did.itpii breneb— had a hcautifjil. wheat crop when 
1 suw 'it in Ntrcinbor. , ■ . ' ' * r ■ 

• -^Or. (i,'{Alr,’ Kajiinif'iia AlviMiar ,) — Were any 
irrigation works uudortakon during the hist ftiuiinoi' 
Only' 'amall "tabkB. ''i'h6ro' were n fow liirgor tanks 
tiikeu Up ill Ilaipiir and' Bilaspur. ' They won binrtod 
bat dot iinisbed.-''’ . i 

-03.' Q.'' Do 'you think it is necessary tp'raniplolp' 
Uiesoi wdrks ? — Th'dy 'Bhould be cdinpletod at onoa 

209. il. At once or nservetL for 'another famine i* — 
At onco: What wo rciiniro nt present are nnlly soiuo 
works' which will, give Us data. 

210. - Q. If they.uro uot raiuplaled» all the expoii- 
ditun hitherto incurred will • bo wasted P — It would 
iiicau that a certain amount will bo w'nsbedj but not 
all, ' -Eron lator-on wo could -utiliso somo of the works 
alrcadj; tJono. 

211. "Q. There are over 31,000 tanks in this I’to- 

viuco. Are ’they oil private tanks P-..Thoy are all 
private tttnkf^ except Laohoru,' which is irarked by tlio 
Jjistridt Council' of 'Nimor: " ‘ ' 'V ’ 

,212. Q. Dobs "the Goveruniout dorivo auy wot 
rdvonno from these tanks P — Yea. 1 think a web rate 
is put on ‘the land that is irrigated from the tanks. 
It is'incindcd in the rent.',' 

'(dfr. ilraddoc/:.)— Irriguble laud is itssosseU ut a 
higher rate.' 

(Mr. Aluir~JIaeki’iizic.)— -It is the tiottloinont Ollicor 
nho iictmilly determines the rate. Is it notp 
(Mr! (iredt/pefc.’)— Xcs. ' ‘ ' 

213. Q. (Mr. JSajaratna MitdoZiar.)— The re* 
venue uutlor the taiius is uot given f — It woulu ue very 
diiliciilt for iiio to arrive ut tiiat. 

'21d, Q. (Mr. J/iur-Moel'icnstG.')*- Are not the ront- 
rntes ' of 'pAftieuln'f villages reo0,rdpa''i' 

(Mr, Croddoe/.'.)— It is fixed ou tiio holding lua a 
lump. ' • ■•■'j -■ 

■ ' (Mr. Aiiiir*.lj|ni!keus(C.} — ^Is there any record of rciit- 
ratoa? ' " ■ > 

(Mr. Craddock.)— There is n record of rents from 
which wo can deduou the rotbs. ' 

(.Ifr. 3Iu«r-MacA'clisic.>— Would it bo possible to get 
» statcmbiit iul' to'thntP > 

^Mr. Cruddo'ek.)— ll thiuk so. It is perfectly possible 
to got a general sintemont. ■ The rates vaiy, grearJy 
Irom village to village under onr Sj'stom. ' '' 

-(Mr. il/uti'-Mucfccrisic.)— 4jtiU T. should bo' very glad 
if wo could ,hnvo it. -I" know that your rates nro low. 

(Mr. ■ CWdecfc;)— lYo null certniufy' give, you that 
iiiforniation. • • ‘ i-' . ■ ' ■ 

216. (f. (Mr. JUtjaraina. MvHaUar.)—y<iut system is 
that On xiacli individual koldiug'you fix a certain lump 
iiBScssinfctttf' 111!' t •• I . •VI. >■ 1' 

(j](r. CVuddocfc.) — Yes. 

(Mr. Mutr-ifaekensic.}— That nsbcssmont is for tho 
purpose of reut. Tito rerenuo ossos^mcat is tokpii on 

Iho' whole vilhigp or whplo/^talo. 

210. (?. (jii. Jlajuitifria — On the _ total 

revenue of ttio I'iJUago you dx a certain proportion oa 
Coveiumcni revcuuc. l\lmt is tho control you oxor- 
eiso orcb laudlords' to ' keep theso vUlngo tanks in 
ropnirP— 1^0' boiitrbl nt all.' ’’ ' • ' 

(Mf. Crutideck,)'— Tjieru iiru certain tanks in coiinia 
villages wherb the condition is iliiit tho ^ landlord 
should repair tho tanks, but that is a oondition which 
it is dilBcalt to cnfoico. 

itl7..Q."(Mr, Itajaraliia Jfndoliur.) -Supppao wniplo 
fuuds' are uviiilnhlo, do you think that tho iinture of 
tho country and' tho Uoptli of subsoil 'wntor 'would 
admit of a largo iiiorcnso in tlio number of wolIsP— 

1 think a fairly largo inorcaso. A considorfiblo number 
of.w'clls ibiglit bo made.. But 1 do not. think that av 
could roly upon their protection for a veiy oxteiiKivo 
area.' Wo' havo to rely ou tanks and largo irrigiitum 
schemed for the protcotioii of; any approciublo areas. 

218. Q. From tho figures oh pngo 12 of your note, 
may„wo tako it 'for granted timt' G-1,000 acres under 
Wells can bo put down as protoclod oven in tho .worst 
yfcOT5P~Y'C3. 

210r, G. Do you tliink that iho area could bo trebled 
of quadrupled] if Ihb number of wells bb inoroosedP — 
I should think it would bo p'l^iblo certainly to'doublo 
that Afoa. 

220, <?. Til preparing jwir projects you tnko Hi. 2 
ne tho wnter»rnt« to bo loricdP—* Yea. 


• - • It 

221, ' Q. I 'tbiiik you said that tho rato would bo 
ebnrgod in' all 'sobsons, whether' water is taken 'or not. 
.fVm -I* correct' ill- supposing 'that P— Yes, ■‘b0'ciouse''w6 

offer protection. ■ Wo -resorvo water from biio Season' 
to- another. Not ouly 'that. biit'’wo 'Itoop water 'for. 
the ’saiiio season.* I' would gWyhif an' illuttratiiin'.' 
Bnpposo tliord' is an area -in which thrao watorih^ a'fb" 
required and our project is so designed os to pro^toet 
1,000 acres. But /there orb 3,000 acres bdloV'tlio 
work. If you gave ono watoring to thb '8,000- 'aerbs,' 
tho whole crop migbt'fnil 'for want 6f more' watoK ■ ■ 

222. Q. Your lls.' 2'wntcr-rtttb is iatondod 'to cover 

how luiiuy 'waterings P — Whatever aiuihber' of w'ntbr-* 
iiigs iiYay bo rOquirod for each' yodf.''' In a yenl'.'of 
drouglit'they might' require four' to 'hire wateriiigs';' in' 
a normal year one or two only. ‘ 1 . 

'223. Q. 'Tou would levy 'die rato whotlior water is 
Ihkon' or;notf— Yds. Bub tlio iShaigb ' ivoflldj , iho’ 
sathb in years of dfought as in' nbrinal'ybnn.' 

221. Do you tkhik tiiht in yoors of normal, rain- 
fall people' nWld 'take water P — They will gonorally 
tnko oho watering in Oetpbor. 

225. Q, In all seasons P— Vos. There are vo^ few 

iyan in n’hich they 'will not take ono watbring in 
October. In very many years they will take one in 
September nnd another in October. ' 

226. Q. You don't think tho rato is higliP—l do 
not think so.' Pooplo will, 1 think, willingly '£0:^ it 
once they see the boiiofiU irrigation confers. ' As a 
matter of tact, 1 tool' cortain tliat after they once' 
sottlp dmvii to taking water, wo will fmd'it'dU&cult 
to cdpo with tho compotitiou that will ariso by pcoplo' 
trying to got tlioir lands into tho area protqotod. 

227. Q- Thp number 6i hacheliu q'olls is very large, 
liow Jong do' they last? — Thoy just lost a season. 
They have to bo cleared onco a 'year. In black cqltau 
coiiiitry' they fail, and it is. very diilicult to keep 
them. In parts of IlosbAngabnd tbefo'aro hatheha 
wolls’'iioaf 'fivers' where tlio soil is'liaru'-abd thoro' tifc}', 
have bebn useful. They do provo useful to a' coriaiu 
extent in-yonns of drought. But 1 would not rccoiii-' 
inond them to bo run as proLcctivo works'. ' 

228. Q. (Mr. Craddoeib.)-. ^Ydu said that your in* 
formation was that laalguxnn 'qud othor pbwio 'wh.cu 
llioy gave water took Its. 2. Is that so'P— 4h6y*'tbld 
Witter nt Its, 2 an aero. 

229. Q, It IS not iho cose that a man pays for 
water fdr every year that there is water in' the tank,' 
and III) dcHsi not pay iii those years whon thoro is 'no 
water; If there is wator and tho man does nob tukb 
ft, ho has to pay iho rnto all tho snmoP — -1 have not 
h'ad those cases ‘before me. ' ' 

' 230. <i'. Tho only casq in which Im is excused from 
paying is ivdicn there is no water? — Thq infoniwi.ioli 
that was given to ino was thnt malguzais storod water 
and 'charged lls. 2 per acre for a crop for tho year. 
They only gave wator to tho cultivator if they could 
tparo it to him. ’ 

231.' Q- It depends Upon whether wator is ovailablo 
or not? — Yes, ’ ' 

252. Q. If. tho wator is nvailablo and tho mau does 
uot'chooso to tako it; ho bos' to' poyP — ^Tlmt I' would 
not* stiy. ' When they do get water and whon water 
IB given to them they 'nro dinrgcd Its. 2 an. ndrb. " 

233. Q, Did you suy thnt they said Bs. S for 'yhcat 

uIboP— Y es, 'I - • ' ' ' 

* «• ' 

2^)1. Q. Don’t you thiuk that ou tho whole tho 
wlierft orop subcccds on an nverogo oftenor than 'rice 
crop without irrigation P— It doou to o great extent. 
It does not_ requiro^ so much .water ns rico. 

236. Q, Don’t you think if thoro is a crop which 
can Buebeed 'without, irrigation bettor than' nndtrier 
crop, pimplo w'ould jfay less 'for' thb ci'dp tlmt.dsimny 
.‘lUccceds without irrigntion (hnn tlicy would bb will- 
ing to pay for tho crop which ennuot succeed without 
irrigotioiiP — ^In tho coso of wheat, there might' bn 
soniu ollowauco nnd wo might lowor tbo rato, boqnuso 
wo do uot u&o so much wator and so could protect 
u Inrger^nren. 

236. Q. Don't yon think that wntor would be 
icqnircd niiieh iiioro 'frequently for a torm of years 
for rico than for whoatf — would not say that, l)e» 
ctiuso 'n'hnnt can' bencrit by irrigntion ovety year in 
Ootobor before sowing. ' If you look at tbo rainfall 
statistics, you will see that tho rainfall of October 
very seldom ronclics four iuches, which is about wlint 
Is required for wheat. I think wheat would benefit 
by irrigntion ovoiy year. 


Mr. a. M. 
BarfioU'i ' 
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237. Q. Tha rainfall ^ in Soptomber will not doP 
—No.' Tboy want it in Octouer. Tho storing in 
bunded fields shows that watering before sowing bene- 
fits wheat. This has also been proved on the Betwn 
Canal, where since the 1896-97 water has been taken 
for irrigating wheat on kabar soil every year before 
Eowii^. 

238. Q, (Mr. Craddoeh.) — They have not had a wet 
October since 1894 P — The average rainfall in tho 
month of October during this scries of 83 yoaiB is 
1 ’76 inches. Take the Saiigor district, whore the 
average rainfall in October is 1 -3 inches; there tho 
wheat is on black cotton soil: There are only three 
years in tho whole series of 83 years in which it has 
gone over four inches. 

289. Q. Would you not attach enormous impprt- 
auce to tho fact that wherever you got rice, p.coplo 
have concentrated their efforts to irrigate their rice, 
whereas wheat is hardly irrigated at all; don’t you 
think there must bo some reason for thisP — That is 
because wo hold that the bunded fields are not irrigat- 
ed, If you take in tho buuded fields, there is consi- 
derable irrigation. 

240. Q. Only absolutely level tracts P— Bunded 
fields are applicable to level tracts. When 1 was 
taking evidence at Jubbulpore, both tho Deputy Com- 
missioner and the Commissioner tried to out 
whether wo could irrigate wheat lands outside the 
haveli. But the people were of opmion that the 
lands wero too undulating; irrigation' would not bp, 
able to reach them. They did not think that these* 
lands ivDuld not bo irrigated if it were possible to 
irrigate them. 

241. Q. The people would irrigate them in dry 
years. But in a series of years would they want 
irrigation such ns they do for rice P— The yimd can 
bo improved every year by a watering in October. 

242. Q. Do you think that as a famine protection 
it is as necessary to irrigate wheat lauds as rice lands P 
—No. But we enu considerably improve the wheat 
lands and gej> a bettor yield by irrigating them. 

243. Q. Do you not find that in rice lands people 
are much more dependent on a single crop of* rice 
than people in the wheat countcy on a single crop of 
wheat P — Ves, bccanso in the wheat country they 
grow cotton and year too. They have other crops. 

244. Q. (Mr. Mvir-JilaeJsemie.) — The handed up 
fields under the haveli system are never fit for growing 
cotton P— I believe not. They don*o grow tho cotton 
and jvar in tho banded fields. 

245. Q. (Mr. Craddock.) — understand you to say 
that you prefer to start irrigation works in nee 
tracts P— Yes. All the projects that wo have taken 
up at present are oonnned to rice_ tracts. Wo exa- 
mined only n few of the projects in Saugor outside 
the rice tracts to sen what tho storage would cost, 

246. Q. In the rico tracts how would you work in 
with tho existing system of irrigation. Thoro is a 
lot of land irrigated, and very much of it is fairly 
irrigated under cristinc tanks. Will a man who has 
got a tank and spent alert of money on it bo willingto 
pay os much for the honofits of occasional irrigation 
as n man who has no irrigation nowP — I think you 
will find that most of our projects ore such as are 
necessary for feeding tho existing tanks. 

247. Q. Should you charge anything for feeding 
the'tanla P — It depends upon tho extent ef our supply 
nnd the moans of tho man who owns tho tank. Wo 
iniglA not assess the land, hut wo might charge- him 
for the amount of water that wo givo him. 

248. Q. Yon must have a sorb of commutation? — 
Yes, in cases like that, where a man had a Bchcme of 
his own. But in most of those cases, I think wo 
should find that the works that wo have designed will 
irrigate A sufficient area outside the area which is 
irrigated under tho existing tanks. 

249. Q. You said that the llnmtok project was a 
good one for an exporimontP — Yes, 

250. Q. Don’t* yon think that it is too oxponsivo 
for nn experimental scheme P — I do not think that it 
is too expensive for n Government like that of India 
to test tho capabilities of irrigation in tho Province. 

251. Q. Tho scheme costs about 10 lakhs. Is it nob? 
— 9} lakhs. 

202, Q, Don't you think it would ho much bettor 
to put tile 10 lakhs iuto rico countiy, whore you have 


n sure and certain ground, and to put a much smaller 
sum into the wheat tract. So tha'b if tho experimont 
is a failure, you would not lose so much? — 1 think 
projects should be taken up first in rico tracts whicli 
need irrigation most. But it is also a very importoait 
cxnestion as to bow far wo should protect wheat areas; 
and if funds can be provided for tho Bamtok project 
without retarding the construction of irrigation works 
in rico areas, 1 think it should bo taken up. We have 
got large areas under juar and cotton which wo can- 
not protect at all. How are wo to arrivo at any 
decision os to tho best means of dealing with these 
areas without an exporimcntal schomoP • 

253. Q. You nro not asked to protect cotton and 
juarP — tVo might improve cotton. There is a certain 
class of cotton whidi miglib bo improved, and jitor 
may give way to other crops that can bo irrigated. 

2o-4. Q. There are possibilities, hue they are 
TcraotoP — 1 do not know. Only the other day 'thoro 
was a person from Calcutta who was pushing tho 
growth of cotton in this district. He was supplying 
seed in Boj-Nandgoon for cotton cultivation. Ho has 
already succeeded in getting some area under cotton 
cultivation. 

255. Q. Tho chief thing . that ho is afraid of in 
Nuwegaon is tho damage by tho excessive rainP— That 
IS in regard to tho present crop. You will admit 
there is cotton which con bo irrigated and which will 
bo better than the ono we aro now growing. 

256. Q, Tho difficulty is that our cotton and gitar 
tracts and the low-lying land that yon would bo able 
to irrigate were absolutely secure in tho year 1899 
niid they had vory fair cotton? — There is no doubt 
that cotton and juar do not require protoction and 
1 do not advocate thoir irrigation. Bub I think it is 
possiblo that if facilities for irrigation nro provided, 
a cliango of cropping may bo effected and crops grown 
nhicli eun bo irrigated. 

257. Q. Where it docs requiro irrigation is on 
slopes of hills whoro you can’t irrigate P — Yes, on 
rid"cs and slopes of hills where it is stony. Cotton 
and juar do not need irrigation. But tho question is 
whetiicr we conld not got a change of crop. Toko the 
ooso of juar. It is sown in Juno or July and is reaped 
in December, so that only ono juar crop can bo got 
fiom the land, but with irrigation, wo can got two 
crops, y*ou can get rico and wheat or gram. Winch 
is more profitable— whether to allow tho land to go on 
producing ono crop of juor or to produce two crops — 
ono of nco and one of wheat? 

258. Q. If I may sum up your general conclu- 
sions — tell nio whether X ora correct or not — ^thi^ nro 
that yon oonsidor it os proved beyond demonstration 
th.at irrigation is possiblo nnd ncccssniy in our rice 
tracts? — ^Voty necessary. 

259. Q. And that you think it highly piohablo that 
it will also bo almost equally bcnoficial_in our wheat 
tracts? — I should not sny “almost cqunUj.” jQut I 
should say very bouoficial outside haveli or bunded 
tracts which includes a system of irrigation. 

260. Q. And that at present there is n great deal 

of doubt about cotton, and juar, and that as regards 
those tracts you would liko to soo more oxponenos 
gained ? — Yes. ' 

261. Q. You would ndt liko to omhork on lamo or 
expensive schemes in thoso other tracts? — I should 
profer to seo rico tracts^ taken up first. But I do not 
ECO why wo should wait till all tho rico .tracts aro 
token up before constructing works to gain experi- 
ence in other tracts. 

262. Q. You would like to take up smaller works 
in wheat tracts, ond if they nro found successful, you 
would take up larger works? — Yes. 

263. Q. (The President.) — jubt wish to ask you 
ono question. You have a great number of projects; 
if you were asked to select ono out of them to bo put 
into early execution, as an , object lesson and an 
oxporimeut, which would you recommend ? — 1 would 
liko to do it in consultation with tbo Bovonuo Officers ; 
wo should select a project whioh wo know, will ho 
taken up willingly by tbo people and at once. 

201. Q. On that point you would liko to comparo 
notes ivith nnd consult tho Bevenuo Officers? — I would 
consult tho Bevenuo Officers in regard to ovoiy project 
before 1 would recommend its commencement., 
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... ','Tlio ITononrnblo l^Tr. OANOADnAit IIao Madho CbitnaviAj O.I.li:., Lnndonrner. . Mr. 

' (Nagpur, 4ih March 1003.) ' , • • 

. 1. Q.'iThc rrfsWfljif.)— You nr« n I'csidcntof Nng- of thingP — tliinic that for small tanks Rs. 6,000 or ohitnavU^ 
pur P— Tos. . _ 0,000 encli u'otdd bio suffioiont. ____ ' 


2. Q. You oivn lands P — ^Ycs; in four districts of 
tliis PnoTineo. 

‘ - S. Q. Haro you sulTorcd mucb from faminosP — 
Mora in tbo late famine tlinn in that of 1800-07. I 
' have A largo number of villages in Rhimdara -and 
Chanda districts. That, is the reason why I suiTored 
most. ' ■ ‘ 

4. Q, With your knoivlodgo of tlio Oontral Pro- 
vinccB and your orm personal interest in the mnttor, 
it would bo very useful for us to know what yon think 
would be tbo right policy for Govornmont to ptirauo to 
protect tbo country from tho reenrronro of such disos- 
. tors ns there have boenP — I think if Govornmont. could 
build stoiago' tanks whorob^ it would bo possible to 
irrigate a largo numbor of villages, that would onablo 
Govornmont to tido ower diflicultics. Tahavi loans 
also may bo advanced on moro liboral terms to oulti- 
,.vntors and landlords. 

6. 0. Por wiint purpose P — ^For making small tanks 
in Tillnpos. That would also go « long way to moot 
tbo diflicnlty. Thirdly, T would rccommond assistance 
botiig given to tenants to onablo ciiltis-alors to m.ako 
• oinbanlnnoiits, Ijotoubo tiro grontor tho number of 
orabnnkmonts tlmt land 1ms tbo loss tho number of 
bullocks that aro required. 

6. C. 'Por ploughing P— Yes. 

7. Q. How do tho banks save tho hnllocks? — 

■ ennsb tho ground becomes soft. In districts oUior 
tbnn tboso whoro rieo is enitivntod, I would recom- 
mend thift ia1:a%ii iiinj* bo girou for sinking wells. 
Wlien applications aro mode for iahavi professional 
ndrico ns regards boring mnst bo given by Goveni- 
inent. I would also recommend tbnt improvements 
should not be taxed ns sncli. 

8. 0. NovorP — ^1 would rccommond that tbo.v 
should never bo taxed, bceanso tbeso Improvements 
secure tho rovenuo to Qovernmontj wherena to tho 
innlguzars or tho person who ins'oste money, -it is of 
conrso uncortain wliat ho will have to p.ny by way of 
assessment. Ho bus also to spend money for tho re- 
pnlra of tbeso works. WliHo bo is bold responsible for 
them, it is not certain wbe.tbe.r tiro improvenftnts be 
makes will nlwnrs give him a sure return. A well 
msy bo dug and »t mn.v fail and may not be aueee«.sfal. 

(Air, Jliglinm .) — Tn tlmt oa«o be would not be taxed? 
— But llio people fear tbnt bo wotild ho taxed. 

9. Q. An tbero any p.srts of tlio country whoro you 
wonld suggest Inrgo storage works and for wbnt culti- 
vation would yon suggest tbomP — ^Witb regard to rice 
oliiofly. 

10. Q. Tn wbnt part of the coJintry do yon think 
they would bo most desirnWoP — wonld recommend 
tbo construction of such storage tanks in Bbnndarn 
and Cltnncln. I have villages ibero. 

11. Q, T3o you know' nnytliing of Oblmtlisgarli ? — 
I Imvo not much knowledge of Hint part of tbo country. 

12. <?. Yon propose Inhavi ndvnncrs being granted 
both for small tanlcs and works?— Tea. 

15. Q. Do mnignznrs avail tbemsoives of tbo fa7:iiri 
odrnnees InrgelyP— I bare reasoiis to think so. I 
think in tbo famino of 189^97, when Government wa* 
kind enongb to ndvnnco minor on n moro liberal scnlo 
and promiso them soino remissions, moro folmri was 
taken than at other times. 

(JIfr, (Jraddpcli .) — There was o. good deal of wlmt wo 
bniro beard enllod phlrinrebal pressure. 

(The President. y—With regard to smaller tanks tlmt 
yon wore tnllring of, 'tip to wlmt siao shnnld tbov bo 
done by priv.sto rccoiireos and when rlionld tbo Gov- 
ernment stop inP Can it bo that Govornmont shnnld 
stop in when a tank is to irrigate 100 acres? — do not. 
think the Government ought, to step in in regard to 
f.snks nt nil. Bnt in the ease of tanks whinh may 
irrigpte 10 to 20 villages tho Government might como 
forward. 

14. <?. "Wonld yon any 2,000 or 2,000 acres P — . 
Yes, 2,000 «r 4,000 acres. 

16. (f. Do yon think that up to that mnlgnanrs 
nhoiiid do itP— Yes, 7 think so— malgur.sra nnd hig 
tenants. 

10, ,(?. It will cost a. good deal of money P — ^Tf ii 
granWn-nid wore given, I think they wonld embnrk 
op that, enterprise nf{,er ndvieo, 

' 17.' 0. A grnnt-iu-aid of Bs. 20,000 nnd that hind 


18. Q. Ab a ioonP — Yos. 

19. Q. Wlion you say that you would not charge 
aftorwards, do you moan that tho 'man should have 
pormonont sottlomont aftorwards, or do you mean you 

' could not obnrgo him for tho well? Snpposo before 
bo made the well ho was charged dry rate and suppose 
that the diy rato was raised all round, wonld you not 
rniso bis dry^riftoP — .Yes. Tbo ossossmont cliargod on 
gonoral considorations may bo raised; but the im- 
provomonts as such sliould not bo charged. 

20. Q. Always? — .Yes, always. 

21. Q. Would a malgnznr understand itP Suppose 

wlion tbo sottlomont came round tbo otneor said i I 
won’t tax yon for your tank, but I would tax you 
bocauBo tbo dry rato has been raised all round and 
you will hnvo to pay Rs. 16 instond of Rs, 10. 
Wonld ho nndorstand tbo reason P—Somo of thorn would 
understand it. They wonld compare tboir rates with 
tboso of tbo noigbbonring fields and nndorstand tbo 
differonoo. , 

22. Q. You would bolp tho tenants to make em- 
bankments round tbo ftolds, i.c., tbo haveli systemP— 
Yos. Tn Fnoni Clmnrns, in Bbandarn, that system 
prevails. 

23. ^^ 0* Could that ho done nil over tho Central 
Provinces? — -Thero aro ninny pooplo who understand 
the bonoflts of this system and aro gradually taking 
to it. 

24. Q. Da you think it would ho good policy for 
Govornmont oflicers to nncourngo it all throngli tho 
country P— Yos. Whorovor it is possiblo to do it, it 
wonld ho advisiiblo to oncotirngo. 

25. Q. Will yon give us your views about tho irri- 
gation of block cotton BoilP — Per rieo pnrposes, I 
think tlio black cotton soil, if irrigated, requires a 
larger amount of manure tbnn yellow soil. 'Yoilnw 
soil is bettor adapted for rieo than black cotton soil. 

20. Q. Black cotton soil is best for juar and cotton P 
5'cb. 

27. <?. Is it good for wheat P— Tos, wheat also. 

28. Q. Do you think it is ovor dcsirnhio to irrigate 
It? — ^From my own cxperionco I say that it will bo 
dcsirnhio if attempts wore mado to irrigato it. I 
know some tracts in Draror Tnhsil whoro I allowed 
spare water in my tank to whont — ^watcr which re- 
mained after supplying tho rieo fields. In tlmt caso 
T bad a better wheat crop tbnn I could got in ordinary 
years. 

29. Q, Supposo tbo Govornraent bad mndo a groat 
numbor of tanks, would yon try nnd oncoiirago wheat 
ciiUivrftion under them if tlio soil is black cotton 
soil ? — 7 nm not vciy sure, beennso tlicro is tlio four of 
niAl. Gomotiinos it happens that tboro is a great 
deni of water, generally in tbo month of Pcbrnaiy, 
when tbo crops are exposed to rust. I nm not sure 
if it will succeed. 

SO. 0. Do you know tbo Norhudda valley, HosTinng- 
nbnd nnd Narsinglipur?— -No, not from personal ex- 
perienco. " 

(Mr. JTigham.)—! understand tbnt yon recommend 
that Govornmont sliould undortako the constmotinn 
of a «lorngo work that would snpiily somotbing liko 
20 ■villages? — -Yes. 

91. Q, "Whot wonld you do in tbo case of works 
that would supply too miicli for ono villngo nnd 
enough for two or tbroo vUlagesP Do you think that 
they should bo dono by GovommeiitP — I would recom- 
mend it in some cases, boennse it would not bo possible 
for Tieoplo of different viilngcs to unilo nnd combine 
togotbor. ' 

, 32. Q, Do yon fbink tiinb people of two villages 
wonld combino? — 'Tn many cases they may not com- 
bino. Tlio prinnipin of combiiintinn iq not known to 
many people. If tlioy bomliine, it is mo much' tlio 
hotter; but if they do not. 7 think the Govornmont 
sbonid como forward and iiolp iliem in tbo nrnitor. 

33. Q. T SCO in a nnrober of schemes worked out in 
(bo PtiWic 'WorkR Department bore, tboy gonorally 
regard tlio limits ns *100 acres nnd aoiytliing bolow 400 
acres is not considorod. Do you think tbnt Is too 
small an area to undertake?— I think it is too small 
for Government to undortnko, 

31. p. Yon think it is bettor if it is 2,000?'— 1 
should sny a suirrolciilly largo area. 
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t 'iU/i, , Q’ Snpjpose a tank is made for a large .arep 

VangmHar and is so designed tlint water can bo guaranteed to 
Jl»n Madho tbo whole of (ho area marked out -cron in the driest 
Chiinavif. years, nhnt rato do you. think pcoplo. might 'be asked 
■ ■ to pay for water? — sliould rceommond that if such 
storage tanks were made ,’aud if water given ,io 
high level lands, to lan^ pn higher levels wltors water 
from ordinaiy tanks- phniiot be provided,- I- believe 
Tls, 1^-0 or II s, 2- the people would willingly ^ay. 
Bub in the case or Jands on a lower level, which can 
be wate/ed by oxistiiig, tanks, of cohne they .would 
hesitate to pay at that rato as permanent charge. 

3^. Ip. il.am.now .speaking of. rice cntti'vatiohF — 
Yes, I nlso speak, of Vill.ages under rice cultivation. 

37. Q. Would they he sure of getting water, when- 

ever there is a break in the rains? Would it not be 
worth. .bomfetliing toithcmp — ^Thoy wovild gladly, pay 
any price for wotcr if it is given tb them in times of 
necessity.,. , , 

38. Q. Suppose to much of laud ns is how irrigated 
by the ordinaiy -lank Is now assured a proper supply 
nt.all times, -so that the owner could, he-'snro that be 
wolild.got water when wanlM, what would ho pay for 
it? — For lands -which -nre situated at higher levels ho 
would ;pny lls. 1.84) or Bs. 2. 

39. <P... For lands on ‘a lower level ?-;-For lands 
already under the tank irrigation,- he might pay 12 
nimas per acre for on assured supply. 

40. P. You don’t think they will pay more? — Yes; 
I don't think so. 

41. Q. Not for bho honefit of getting water when- 
ever they Want it?— They would not bo inclined to 
pay. 

42., jP'. They would prohaUy go on as they 'are on 
tho clionco of getting rains?— Yes. 

43. Q. Do you recommend the, ninki^S of storage 
works in trocts where rice is not cultivated P— I would 
rather hesitate to make any such recommondatian. 

44. .0. Wliy?— Becajiso I om not. sure -whether 
peopl'e .would care 16 irrigate their fields. I fear that 
in. course of .time rust may spoil tho crops. There 
wero some yton, for instance, fhnt lost four or five 
years when irrigation would probably havo done good 
to wheat. 

46. iQ. Suppose .water-supply is givon to . places 
where, juqr and cotton and di; crops are .cultivated 
n'ndiifaJregdiar.BUppl^. is given to black cotton sou, 
would they.jMnvort that cultivation juto rJCoP— ^They 
would not', btoaiiso cotton is more pn^ing^than 

46. <?. Ton mean . that -tho .profite of ..cuitiraidon 
of, cotton nro more than tho profits of cultivation of 
ricop- Yes. 

47. Q. In spite of their having n failure of rains 
some yeaxB,and losing .their crops nltogcthorP — Yes; 
they, .want very little rain lor cotton, and, when they 
get crops, they fetch .higher, prices thon rice. They 
want more rein for rice than for cotton. 

48. Q. In theso cotton dbtricts thero was a great 
deal of distress during the late famine. , Was. thero 
not? — ^Thero was, but not to that extent ns it was 
in the rice-producing districts. 

4B...0.1i You wjould not Jiko.p- conain supply of irri- 
gation introdncod into that and cotton conrortod into 
rico?— I would not. 

{Mr. ,Muir-iIneJtcneie,) — Are. there n great many 
tanks in the villages which you oim P— ^Thoro. are.., 

6ft. Q. Have you made any .pew tnuKs?— In 1R96- 
97 I made two or three new tanks. 

61. Q. As famine ■frorka ?— Jloro or less ns famine 
works. 

52. b. Do' you think -you would have, mode them 
if It Had Mifi been for famine P — Not in that y<mr.. 

63., Had.you made niiy now tanks before tho 

famine came .on ? — Yes. .. , 

64. 0. Of how much use wore tho existing tanks 

to yoii in the famine of 1898-97?— They .wore of great 
liso to nie, hecanto' the supply of water in tlie months 
of- Juno and July was much more in that year than 
what it was in tho.yenr 1899. Most of the tanks 
filled jo tomo extent and they could irngato rice flelos 
partly. , . j. _ 

65. Q. - Did you got as good , a. crop as ii\ ordiunry 

yehra?-^f cduraB .tllore fflilnro or oropSi out net 
to tHe exCrat to what it was in 1899. . . i , . 

66. Q.', 'Wera'^Iile of your village on rdiof?- In 
thiit year fewer than 1899. 

67., Q.- You say that you would like takavi to bo 
given on 'more liberal terms ?- -Yes. 

68. Q. In what direction would you like . more 
liberality P— I would recommend the giving or graiir- 


in-aid. 'il^icre a person takes a fabavt of Es. 100. 

■I would recommend timt half of it should bo remitted ' 
and tho other half should he given on small iiitcrost 
ns now. Tho period of ropaymont, vis., S3 ye.ars is 
long,c|ioiigh, though those wtio take iakari nre asked 
to repay it in a much 'shorter period. 

09. Q. 'Whnt is the usual period? — About 10 or 
W years., . , ... 

. Oft. 9.„yoii- would, liko tho whole period to he 
given generally? — ^1 would. 

61. Q. Do you think tliat it would he a much 
rriardj'nducemcntP-fYcs.; I should^think so., 

. 62. Q. Is there any othor way -that -you could sug- 
gest P-—1 .cannot .suggest any other than what have 
already suggested. , . ‘ . 

M. Q. \Ylint would you like tdham to bo givon for® 
— ^For, tanks, for emhanoinunts, n.sd for wells. 

CJ. ’ la.thexo mi^cli seppe for welhP— Yes; -in 
parts of tho country where there is no rice cultivarioii. 
Whero -thero ,nre no tanks I believe people may take 
fokovi for ivells. . . ^ . 

, 65.-Q. But .thoy, would, not .take it in tho rice 
country?— Tlioy, would .not care, for it. „ , 

CG.- Q. In black cotton country or wheat country, 
would they take it? — ^Tliey wonid. 

. 67. Q. You ‘don’t think 'that wells would he of any 
assistanco in a rico country ? — T don’t think bo._ 

68. Q. Would not wolls hare givon yon water in 
1809-1900 when tanks failed P— There nre places in 
which wells failed. . . ; . T 

60. Q. Did the wells, fail completely in isW-lJlOT 
liko tho tanksP—;! -think so. My experience! shown 
that most of tho wells failed and we had to dig them 
over again. 

.70. Q. Bv digging them over again .von ^ot some 
water?— Yes"; bnt that was used for drinking pur- 
poses. 

71. Q. if you hpd wells for irrig'ation and if-thoy 
fail in a year of fnmln'o and if you dig them you could 
get some more water, .whereas ,vou could not > do the- 
snmo with tanks?— ‘Yes; .but 'wlmt yon 'get. from n 
well is not enough for irrigation ^purposes in such a 
year, p’h'cn soil .B.oaks. very mn^i. 

72. Q. Is -there .inching peculiar in O'.o. triiet 
which accounts for it, because all over the tamine hrea 
in other Presidencies they deepen wells to get water 
for irrigating crops which thoy could not have got 
in any othor way? Is water very dimcnlt to got- in 
your particular ditorictP-^I do -not knmv what ttie 
reason is. In cases where .there wore wells peopje did 
not report to thorn in 1899;190p. For irrigation pur- 
poses they-did not think water suOicicnt and all that 
labour paying. 

78. Q. Nobody tried to save his crop by, means tf 
wolls P-:-Very few. 1 -. 

74. Q. Yon think,.it coiild liot .havo, -heen done ?' 
—I don’t think that he could havo found suiliciont 
water. 



water 

SVhen •— — -■««- --7— -.-r-s ■"-.—■v . 

they would rather find it difficult to .irrigate whija.t. 

tJIfr. Muir-ilaekensic .) — You nro a Mahnitta Brah- 
min?— I am a Prahhu. • 

76. Q. Do you know. any. other -ports 6t,llie Maii- 
ratta toun'fefy or tho Mahratta Decoon P— No, . 

70. (?. All over tho Mohratto Deconn ,the.v hililil 
wells 'nnd get *■ groat donl of erdpP — T have got a vii- 
lage in Nnsik district. ..r., - i .' 

77. Q, Havo you never-heard of. wells' being. dug 

and their getting crops?— I havo never heard any- 
thing about it. . r .mri • - 

76 ’. Q. Do you find that in a yoor when, there .h a 
great’ deal' of rust thero is any more on.tho .embanked 
wheail fields than on other fields P-r8ometimes. iji .tho^ 
emh'anked fields; if there is too much ram there is 

* * tS r t e |7l ' 

79. Q'. Embanking does not beat.tlio nist? -I can- 
not give a very definite opinion on the Matter. 

80. Q-- Do you think) that if irapYovoments yore 
exempted from taxation, tenants , would _np.derstnno 
the fact of their exemption R Wlien a revision of 
soUIoment occurs and there is an enhancement,, on 
revision, of the tenant's rent for his whole neldmg, 
will he understand that the enhancemenfis less than 
it ■would otherwise haver been in conscqnonee.of the 
iinproveihbnts being exempted from .taxation ? — Thero 
ore many tenants who compare too rotes of. assess- 
ment levied on different fields. There is .one .other 
matter which acts ns discouragement to toe taking of 
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tahari 'leans. Thoy sny'titat) nil durnblo improrc- 
nionts nro to bo exomptod for ono torm of socUomont. 
TJint lends tty niiioli n'rnngling as to n’Jint is durable 
and M'lmt is not durable. 

81. (?. You tbink tlinb distinction should bo abo- 
lished P — ^Yos. In tho inso of poor cultivators if tboy 
lUr.ko an ombnnknicnt it is ns much for bis good ns for 
llio good of the vliolo cominniiity. 

82. Q. Aro tlioro plenty of sites on wliieli now 
tanks cculd bo iiindeF— Thero aro somo sites. I cnii- 
iiot answer that question. ' 

83. On account of BRiall tanks in villages you 
don't tliink that nil the best sites bas’obcon t.skon upP 
— If tnhavi were liberally advanced and oneourngc- 
mciil wore given in that way, ninny pooplo would liavo 
small tniiln to irrignto their bolds. 

&t. Q. You don't think that nil sites Imvo boon 
taken up P— There nro somo still romnining. 

83. Q. Plenty? — I can't definitely soy. Thero aro 
some. 

(•1/r. Ifaiarafna Mudaliar .) — You just said that in 
COSO of improvements, which are not diirablo, tho 
s-nmo concession should ho crniitcd ns regards c'seinp- 
fion as in tho caso of durablo iiuprorcmontsP—Ycs. . 
PC. Q, You referred to field cinhniikniwitsP — ^I'cs. 
87. Q. IIow are thoy nsscssedP — If field ombniik- 
mciits arc constructed, they nro classed ns embanked 
lands. 

85, Q, And ncicsscd ns dry? 

(llfr. Cmddoeh .) — Thoy aro classed ns embanked Ban- 
din if it in n small embankment,' or Bnndati if it is n 
big embnnkinoiit. 

(Hfr. Itajaralna 3/udafhr .) — Is thero any limit ns to 
the hoight of nn cmhankmout? 

(ilfr. Oraddoclt.)—!! j'ou put up a hig embankment, 
the increased rale Bhoiild never exceed 25 per cent. 

(Mr. llajar/iina Mudaliar .) — As regards iahavf loans 
are they generally granted promptly or is thero any 
delay? — It depends upon tho officers. 

80. Q. As a general ruloP— In tho Into famine, of 
wliicli I have n large experience, thoy were given very 
promptly. 

00. Q. Because there was n spociol establishment P 
—Yes. 

91. Q. But in ordinary times P— It takes some lit- 
tle fime. 

92. Q. lYlint time does it generally take— n inonlh 
or In-o— or wlmtP— The Tnluildnr has to. make somo 
iiiqnirles. It all depends on tho convoniniien of tho 
Tnlisildor wlio has to make inquiries. One Tnhsildar 
may finish tlio iiiquirv in a month or ho may linvo 
other work and may delay this. 

03. Q. Bo yon think that if n special eslnhliah- 
meht wore sanctioned for each talnk or group of 
tninka, it would fneUIlatc tho disbursing of loans; 
would it cneouMgo nroplo to tnko loans to n larger 
oxtont tlmii now?— Yes, I think it is advisable to do 
60 , 

91. <>. Wliot f? the rule if the Innil is heavily 
mortganedP Aro loans granted or refused in surh n. 
c.ssnP— Wlioiher the land is niorl gaged or not, iidutri 
is the first charge upon (ho land. Tlio rights of (ho 
rreditor arc second to tlioro of the Government. 

93. Q. Von menu that n Government loan takes 
prerodence ? — Yes. 

SHJ, 0. Bo yon think that luadw tho malgiirnr to in- 
ierfero and objerl to the grant of loans P— T do not 
think so. In spile of it ?nnny loans have been taken. 

' 97. Q. Bo midgiiaars hold thoiiisolves rosponsihlo 
for the rolnrn of tho loan ?— Yes, somctiincs, when 
they givo consent. 

93. Q. Arc they roquirejl to sign any agreement 
holding thoinsolves rospoiisihleP — No agreement is to 
be signed. 

99. <?. Tfl tho mnlgiiKnr conKUlted in every case in 
which II tenant i:i given ii lonnP — ^Not necessarily con- 
siilleil. 

(Mr, .Ifnir-I/aekctisiV,)— His consent is not required P 
—In Boinc -cases; in tho caso of occiipiuiev rayats, his 
consent twecl to be taken before tho new Tenancy Act 
ramo into forco. ' 

' (Mr. IfajorafnailftirfaHar,)— Intho rase of ocoiinnncy 
tenants, his consent wonld ho immn'torinl P— Tho 
Government is nt liberty to nttneli his land. Befora 
the Act of 1891', no ninlgiirnr look ohjoction to a lon- 
nnt innkinK impros'cnioiits. 

Vol. IV. 


-JOO. What suggestion wonld yon mako for en- , Mr. 
conrnging n raalgusar to construct moro tiiLiiks P— I Gangadhar 
have stated them already. By giving innro liberal Jf/m 
talcttvi. . Chitnavis, 

101. Q. Aro there any concessions P — Of courso if 

n malguxar is to make n tank for his pooplo and if ho 

woro to promiso that ho. would not charge anything 
for water, somo concession by way of remitting a 
part of his rovonuo .might bo made, 

102. Q. IVhy should ho givo svator without pay- 
ment, ho himself having spent money on tho tank? 

Why should, ho not clinrgo n rcnsonnblo wator-rato P 

' Iho concession that I referred to is wlictlior iio'may 
bo given oxomption from tho enhancement of assess- 
ment for a torm of yoaraP— I would rccommond that 
when ho takes tho initiative in constructing tho tank ' 

. and does nob charge for water, somo remission in his 
reveuno might bo given. 

103. Q. Boinjssion or exemption from onhniico- 
inent P— Itcmission ns well ns . oxcmptioii from on- 

hnneemont. 

• « 

IW. Q. Yon would allow him to levy a wntor-rnto 
and nt tho snmo timo got his revonuo remitted? 

Wonld that bo fnirPj-Thnt would not bo fair. Ho 
should ho allowed these concessions in consideration 
of his not rcnlicing tho wntor-rnto. 

105. Q. If oveinplioii from onhnnccmciit ntono ho 
granted whnt period would yon reromincndP — For all 
time. Permanent exemption. 

100. Q. On wlmt grounds would you justify itP — 

I have .stated tho grounds nlrondj'. Ho spends money, 
and. considering vioissitudo of seasons, and many 
liabilities such ns ropair.s, etc., to which the improver 
makes himself subject, the snerifiee made by Govern- 
ment hy such exemption will not ho too much. It 
must also be iintcd that ho therohy secures ii larger 
share of Qnverniiiciil rcveniio than his own slinrc. 

This svould nVo scenro fully to people aJl henefits aris- 
ing from tlic improvements on which thej' spend their 
money instead of keeping them under sii.spenso that 
A large portion of tho benefit nri.siiig out of .sueli nn 
improveiiiont will bo appropriated by Government 
after tho settlement. 

(Mr. CraddoeJi.) — Vo I understand you to say that 
yon would not inalto any distinction between durablo 
and other improvements nnd you would exempt 
hnchcha wells for over P— If it is used for irrigation 
purposes, I would. 

107. Q. Very small embankments of which the cost 
could lie repaid in n couple of years P — Enibnnkinents 
costing about Bs. 10 or .so. 

103. Q. The present limit is Us. CO. Don't you 
coiishler thnt reasonable? — You inny go lower down 
nnd innito it Its. 30 or Bs. 20. I don’t think that 
Government Avoiild lose imich nnd that would save 
them from making clnhoratc cnlciilntioiis. 

109. Q, You would givo oxeinptinn for ever from 
ns.scs.sinont on improvcmoiilsP— Yes. Thnt would 
encourage improvemeiitR. 

110. p. In tho enso of largo tanks Hint irrignto 
10 or 20 villages yon would like the Government to 
uiidertnko storage re.servoirs, hut in tho case of a 
smaller tank you think thnt mnlguznrs might carry 
it out themselves? — think so. They may he ass-istod 
with tahnvi loans for tho purpose. 

111. P. You also stnto thnt thero is n dilficuHy in 
getting people to [■ouihino. Do yon think it is desir- 
nlilo to moke n provision iimler thn Land Acquisition 
Act by which land may he acquired for tanks P— Yes. 

112. P. I saw n case myself the othor day. When 
they wnnfcd to make n tank otlicr man who owned 
the land would not givo it nn ncconnt of had terms? — 

I linvo also n enso on hand. I linvn n tank that T 
wanted to deepen. If it is deepened the water would 
s;>re.nd over, to .another man's field, hut ho wim nos 
trilling tu givo it. J't is thoreforo iinpoisiblo to deepen 
the tank. 

IIS. .P. Do yon think thnt thero wniild ho any 
hardship in allowing land to be neqnircdP — In somo 
Ctt«e.s thero will ho Imrshness. But if it lionefits n 
largo nuinber of rnynts, tho Deputy Ooinmissionor may 
do it after considerntiou. 

114. p. TTiidor proper safeguards you will then 
recommend ilP — ^Ycs. 

no p. The reason why I asked you this is : ono 
of tho chief nhstnclcs in tho construction of tanks is 
tho diifiriilty of getting tho small area which n man 
commands? — ^Uiidcr certnin safeguards I would rccoin- 
moiid it. 

O A 

4> A 
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Hole on irrigation by F. 0. 


Stg., Commissioner of Settlements and Agrieulture, Central Pro- 
vinces. 

(Hagpur, 5ih March 1903.) 


ITic informntion rontni'ned in this noto is compiled 
from llio oiTicinl records of tho Departments of 9*ttlc- 
menls. Land Records and Af;riciiUtitic. My pertonal 
ncquatntnneo with tho distnrts of tho Central Pro- 
vinces is confined to 21 yean’ scrrioe_ as Assistant 
Commissioner in the Sambalpnr district, IJ years’ 
«<*rrico in the same capacity and ns Depnly Commis- 
sioner of liaipur, and 4 yvar^' sorric} ns Settlement 
Officer of tho Ho5hanf;abncl district. 

2. 1 attach a rtalcmcnc showing tho oTOrage rain- 

, ,, fall in oncli month daring 

the past 32 years. Tliis has 
been arrangcfl into periais coinciding with tho gene- 
rnj agricnltnral operations of the Provinces. I also 
giro tho statistics of the two famine years, 1896-97 
and 1899-1900, ljcc.suso In tho consideration of irri- 
gation inaltets it scorns ns important to know tho mi- 
nimum as the as’cragc rainfall. 

3. In n .second statomoift I (rive statistics for tho 

St.O,(teeflwi«f.on. Vnsi ten vears, showing for 

each district — 

(a) tho area of tho principal irrigate crops; 

(b) details of tho sonrcc.s at irrigation. 

4. Tho ngricnltuial conditions of tho Central Pro- 

, ... Vinces aro very diversified, 

Dltl,Ma!.lolwcn considering tT.i 

question of irrigation, it is necessary to clirido it into 
tracts Iniving fairly liomogeneoiB characteristics. For 
this purpose I accept tho division made in Cliief Socro- 
tary’s letter No. 4938, dated tlio 3rd Ijetoher 1901, 
which is ns follows : — 

fl) Clihnttisgarli, srith its rico cultivation and 
irrigation from tanks. 

(2) Tho Waingnnga valley, f.c., Glianda, Blian- 
dnra, Dnloghab and part of Sconi, where 

li.? -1 


can largely Lo increased hy more c.'irefnl preparation 
and preservation, and tlio possibility of its profitable 
iitilisation will bring about tliis result. For instance, 
in wheat-growing tracts, mannro is not generally used, 
nnd so is not prosorred; in irrigated rico tracts, 
innnuro and refaso is moro carofnlly preserved. In- 
siiffioicncy of mnnuro need not in these provinces deter 
irrigation. 

8. In considering tins most important and liitncuU 

greatest import.incc. This is tlnst no irrigation 
scheme ahonld Im taken up in a tract where its utility 
cannot bo justified by existing agriCuKnrnJ practice 
in that tract or in n tract with similar conditions. 
An .examination of tlio irrigation statistics appended 
lo this note will show that almost the whole of tho 
area irrigated is rice, which is practically confined to 
Chhattisgarh nnd tbo Tfninganga valley; that the 
irrigation of field crops grown in the black soil 
areas of Pniigor, Damon, tho Ncrbiiddn valle.v, iSo 
Plateau dbtricts nnd tho Nagpur country is jnfini- 
tosim.nl; and, finally, th'at garden crops aro i"rig.\tpd 
to a small extent »n most districts. Tlioro must bo 
strong reasons for this glaring dixmrsity of agricul- 
tural practice in regard to irrigation, nnd ti-o con- 
clusion to bo drawn seems to .mo dear ibat irriga- 
tion is nob profitable for black soil areas crowing 
wheat, cotton nnd jiiar, I will deal with this qiios- 
tton in moro detail when I discuss each tract, so that 
it is sufficient hero to emphasiso tho fact tha't tlicro 
are largo areas, almost wholly black soil, in which 
existing agricultural prnctico gives no encouragement 
to irrigation sehomes. And Government should, in 
the fir^ instance, confine its efforts to ^tracts where 

, „ j - _ , agricuUur.tl practice shows that irrigation will nust 

rico cultivation and irrigation from tanks ^ certainly he profitably used if it is provided. 

’• Tj,o agrioulturo of tho Provinces fe praetic.illy 

wliolly dependent upon tho 


is practised 

(3) Tlio black cotton soil nre-a, f.c., Nagpur, ^ar- 

dhtt and part of Chhindw-ara, where irri- 
gation is almost unknown. 

(4) Tho Norhuddn valley, i.c., Nimar. Ho«haiig- 

nbnd, Narsinghpur and part of Juhlnilpore. 

(6) The Sntpura plateau, i.c., BotuI, tho upper 
portion of Ohhindwara and Sooni, in parts 
of whidi well-irrigation is already import- 
ant. 

(6) Tho rice tracts of Jabbulporo and Mandla. 

(7) Tho districts of Sau©or nnd Damoh. 

5, IVith tho exception of some of tho wilder hill 
tracts, included for tho most 

Spawltj or popaiiiiion. jjj znmindaris, I do 

not think that in any part of tho Provinces there is 
juiy obstacle to tho extension of irrigation arising 
from sparsity of population. A common opinion that 
tho Central Provinces nro very sparsely populated 
is Iinrdly correct. It is true that owing to tho enor- 
mous tnacts .'.orcred by hills and uncultivuhio lands, tho 
population per squnro milo is small, hut in most dis- 
tricts the population per cultivated aero is fairly 
high and as denso as can bo supported under tho pre- 
jont conlit'Pis of agriculturo. Tho rice-growing tracts 
undoubtedly offer tho host field for irrigation, and 
theso aro the tracts most dcsisely populated. In these 
tracts tho only difficulty that I linro over hc.ard of is 
an occasional shortness, more particiilnrly since the 
last famine, of tho casual labour required for trans- 
planting rico. This opomtion must bo completed wi&- 
in a short period, and requires many hands, so that 
a short labour su^ly is folt. But conditipna soou ad- 
just tlicmsolvcs, and if irrigation is nvailahlo, thero 
need bo no fear that thoro will not bo ucopio to 
mako uso of it. 

C. Thoro is nn nmpio snpply of cattio for tho agrioul- 
tiiral needs of tho Provinceu. 

BarriJol«trto distrioba still contain 

lamo atretches of forest and grazing lands where 
cattle are bred hy professional breeders; a largo num- 
ber nro also bred in almost every village; tho northom 
districts aclioin the famous breeding grounds of Central 
India. Indeed, an opinion held by many Bevenuo 
Officeis is that cattio nro kept in numbers largely rn 
excess of agricultural requirements, so that the villago 
grazing grounds nro ovop-stneked, resulting in a largo 
half-starved herd instead of n smaller well-fod herd. 

7. "With a full population and nmpio cattio thoro 
„ , , „ should ho no insufficiency of 

Bairijsttwsnaw. j^nnaro. And this is 

ly tho COSO in tracts whero manure is vataed, which 
pro generally tho jrrigatod rico tracts. TIio supply 


^nr«riMnfyoriho«rrJrof tho yew. Tho 

irrigated area is itself small 
save in tho rice distrirts, nnd in those districts tho 
sources of irrigation nro depondont upon tho monsoon 
rainfall. Thero nro but few tanks in tho Provincos 
which hold a Biiflioicnt supply of water to ftivo irri- 
gation in n year of rain fnilnro. To cite an instance, 
only 60 tanks were used to irrigate 25,000 acres in 
1809-1000 in the Chanda district, whereas in a normal 
year 6,877 tanks iTTif;nto 146,000 acres. Tho few 
tanks which sucocedod in 1899-1900 aro mostly thoso 
fed from perennial springs issuing from the foot of 
hills. If complete proteiitlon is essential, tho irri- 
gation sonreo must have a reserve supply sufficient 
to last over a year of drought, or must have feeders 
practically independent of tho season's rainfall. I 
aporchend thnt.fcw irrigation schemes will ho found to. 
fulfil these conditions, but this should nob bar thoAi^' 
dertnking of schemes which will save the crops iiy^enra 
of scanty rainfall, or in years nlien tho rainfall is 
so badly distributed as to canso failuro. A schemo 
which soems to have much promise is that canals or 
channels should bo made to intercept the rainfall of 
a large catchment area or tho water of rivers, and to 
lend it nlopg ridges with branches to fill' tho tanks of 
the adioining country. ^ 

10. Tlio lack of cnpit.il is certainly one nf the 
Lwt ot e.piw, phstndes to tho extension of 

imgntion. Tho owner of a 
villago in which thero is a good site for a tank lias 
not the necessary means to mako tho tank: tho ten- 
ant has not tdoans to construct an expensive wkiia 
well. Somo suggestions for lessoning this obstaclo will 
be made Inter on. 

11. Tho fear of nn enhanced rent or revonno assoss- 

Eitot«aa«ran,int. ’1™* , somotiiuQs been 

stated to mo to bo tho ronson 
why facilities for irrigation are not made uso ot. nnd 
thero seems somo truth in this explanation. TTnilor 
the existing rules (IlcTcnuo Book Circular I — ^13) all 
durable improvements to land oro exempted from 
an enhancement of rent or rcvcniio on that account 
at tho next succeeding settlement, provided that tho 
improvement is a sumtantinl ono, credit being ordi- 
narily not given for a larger area than ono aero for 
every Us. 16 of outlay, though in special cases tho mi- 
, nimum outlay per .acre may be reduced to Rs. 12. Inthu 
case of specially costly works tho period of exemp- 
tion may be extended by tho sanction of the Chief 
Commissioner on tho representation either of tho 
Deputy Commissioner of tho district or tho Settle- 
ment Officer engaged in assessment. This.csomp- 
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Tho cticuoMircmeut ot Ixri* 
SDiiou oudcr LAtlre rulcM, 


tioa ft'om an cnhauccmcnt of revuituo to tLc laadoivncr 
is secured automatically for the rcinainiiig period 
of the current ecttlement> and by assessing at diy 
instead of \rct rates at the nest roenrring scttlonnMit 
(Article 212, Settlement Ciodc). Ksomption from on- 
Jiancemont of rent ini the ground ot lus improrements 
' IS secured to tlio tenant auriiig the period of scttlo- 
irtcut by tlio provisions of the I'cnancy Act^ and by 
u&scsbing nt ary instead of wet rafccs at tlio next 
recurring scttlemont. 

12. Most of tlio tanks and otLor sources of irriga- 
tion uaio irom sue poriv'u or 
native rule, and cJiere seems 
no uoubt that the number 

constructed under llritish rule lius dccreiiseai altbuugli 
there are still mauy sites available. It ivUl then ho 
ol interest to exammo tho methods by tvJiicli native 
rulers stimulated the construction of irrigation vorks. 
Under Mahrutta rule,, tbo lurmers of vuiuges llnu no 
bccurny of tenure, hut they u'crc not disturbed lylicn 
they, made substunual improvements.’ . I'liis induo»- 
lucut ivus removed hy the iiritisli (foTOrnmeue by tho 
' general cenlcrral of proprietary right. The Mohratta 
ruler said : ‘'Make a suustantial 'ciuik, and 1 trill giro 
you security of tenure.” ‘Ibo Uritisli Government 
said : “ JL give you security of tenure in the liopo tliat 
you trill uotv muko a substoailiul 'cauk in your otru 
property.” ''I'lio gift has not been so successful as the 
promise. tJiidcr the (fond kings, groat ouoourcgo- 
incnt to tank construction tras given by tho grant 
ol tho laud irrigated .ai u iiuit-rout Luoivu as 
a ‘*tukam.'’_ 'Iho ^uit-rcut a'us nominally toed 
in pcrxiotuily, but >riii> in practice sometimes 
raised. Xho <iuit-rcnt trtis generally lotror than 
tlio rout trhich trould huro been paid at dry 
lutes, but tiio Goverumont gained by obtuiiiiug the 
nucleus of stable cultLratioa lor the ostablisbmcut 
of n village m trbicb cultivation spread to other dry 
laud. This system rvas comtuiucd hy the Mabrattas, 
and luider it most of the largo tanks of the Cbuuda 
district ivoro ooustructed. it is for consideration 
wliL'iber a sebemo could uot bo framed somewhat ou 
the luicfi of this system. 

13. Tho present rules givo sulUuiout iuduocmeut 

iroiu Bsiuijcca «M.»mcui of Works, but the terms might 
loud hujiiuTcuu.ut bi htisa- 1,0 made more liberal tor 
largo works. They nro not 
uuderslood by tbo people who tiro uuublu to discin- 
giiisii bclwccu on cuhancomout of rcut_ or rovc- 
liUo mado ou account of geucral cousidcrutioiis, 
such as tbo rise of iirioes, _ etc., uud un ou- 
baucumout made on account of improveraonts. I'or 
this reason 1 would suggest that no oubaucemeut 
wbutovor should bo mado upou laud subscautiidly 
improved for a period ot years lixod upou a slidiug 
scale. Goverumont may well forego for a fixed period 
I ot years any oubuucoment due upou general consider- 
iitions whore laud is substantially improved. "The 
period of settlouieut is uu uucortmu period, aud has 
of lute years tended to be short m these i'roviiicos. It 
is not suliicicnt, ns uudor tbo present rules, to allow 
the Uoputy Uommissioucr or tictilement Olficor to mako 
u separate roprcseutatiou in tbo caso of siieoiolly cost- 
ly w'orks; tbero should bo u iixcd scalo which all may 
kuow. 1 would, 08 ut preseut, iix u minimum limit 
that tbo exemption sbiUl not bo given for a larger 
urea than one acre for every, sny, lls.16 of outlay. 
Aud 1 would then fix tbo period of exemption from 
all cnbancomout ou a sliding scale of so many years 
for so many hundreds of rupeo^. An instance of such 
a Bchomo successfully worked is that known as tbo 
rules for the cstablisluuout of rico villages tbrougb n 
patcl (Article 391, ef seq,, of tbo Sdotlement Code). 
Under tbeso rules a grant of waste land suitable for 
tho formation of a rico villago is mado to a person 
willing to colonizo it, on 'condition that ho ivill con- 
struct a tank for irrigation. Tho rovenuo of the 
villago is remitted for a period of years depending 
.upon the amount of money expended on tho tank;^ the 
following scalo being in force : — 

For 11s. GOO ox less one year's lomibsion for every Us. 

100 . 

ISxcccding Ks. COO— - 

For tho firi^ Fs. 500 one year's romisslou for every 
Us. 100. ^ ■ 

Fs. 601 to Fs. 1,600 one year’s remission for every 
Fs. 200. 

Fs. 1,601 and oror one yearis romission' for ovoiy 
Fs. 300. : 

Thus, for .constructing u bank at a cost of 
Fs. 3,600, 'a remission of IT’- years is given. At tho end 
of iho roinissiou' period, tho villago is regularly settled 

IV. ’ 


xayatwari, aud tho grautco is mado walandari patcl ou tit,, p if 
a favourable rate of commission. This scliomo hai ‘ 


worked very Bucccssfully in districts whore there 
ore waste funds suitable' for rice cultivation. Tbo 
luducemuuts oilcred include not only tho remission 
but tbo opportunity of acquiring additional laud iu 
rayatwari ngbt and the patclsbip of tbo villago. 1 
would suggest Bomo similar scliomo of exemption in 
inalguzari villages. If tbo proprietor constructs a 
tank, the area irrigated by it should bo marked off 
into a “ tukam,” the existing rovenuo determined, and 
uu exemption from all onhoncomout of revenue granted 
for a period of years varying with tho amount of tbo 
outlay. It mighc also bo lor consideration whether 
a further partial oxomptiou should not bo given for 
a second period of years; uud, finally, yrhctlicx a small 
exemption should not bo granted in perpetuity. 
This would, undoubtedly, appeal to tbo loolmgs of- 
the people, who draw a great distinction betwoeu an 
ordinary proprietor aniT a “maufidar"; no matter 
how small tho money value of the mau^ grant may 
ho. For example, a' porpotaal griuit at iths jama 
would mean but little money loss to Government, 
but would bo groatly prized by tho receiver. 

Id. 1 attach a statement sbowiug tho amount of 

T rir„,r, ii- iTr , ‘ loous mado uudor the 

l^adhnptOTciucALoai*. Improvement Act 

during the last ton years. From this statement it 
will bo scon that such loans are not freely takon, 
tbo sum advanced having been small, except during 
tbo tamiuo of 1896-97. And during tbo past few 
years this term of loan has not boon encouraged, bo- 
cause all tbo available funds have been required to 
meet tbo more urgent need for loons under the Agri- 
culturists’ Loaus Act. The reasons which hinder 
landlioldcrs from iiiaking private irrigatioa works 
also deter them from taking loans, save that iu the 
latter case tho want of capital is removed. Tho 
cycle of bad ycai's has also made many landholders 
hesitate before incurring additional liabilities for 
land improvomeut. But tlio main reason wluch makes 
those loaus unpopular is the strictness of colloctiou. 
A landiioldcr will prefer to tako a loan on a higher 
rate of interest from a money-lender, who will uot 
press him for punctual ro-paymout, rather than to 
tako a laud improvemout loan from Govermneut which 
ho knows must bo repaid upou the dates fixed. It is 
not possible for Govornmont to encourage carelcsanoss 
in repayment, although a more liberal policy of sue- 
pension for good causo may bare some effect. The 
present rules regarding tho rates of interest nro as 
lollows 

futoiciit ibiUI bo cliaijg-cil on lonas mado under tbceo mice at tbo rato ol 
ef por cent, por nn mm. I'lOTidod tbnt U an lootnbiicut ot pcbiolpol ol 
ijtonat bo not repaid o.i tbo dato bxed. It ohaU bo In tbo dlsorotion ol tbo 
nopat; Commkiiloaar of tbo dutrict to charge lutcrost apo a It at tbo rato 
of ISf pet cent, por annum. I’roTldcd nloo that tho ilblcl Commlialoaer 
ma;, lu opcclal caws, eanctlon the grant of loaaa at a loircr rate ol iatorcst 
ot at uo luteicat. 

"Interest on each loan shall otdloaril; ran from tbo date oa irhicb tbo 
loan vas made, lint nitb tbo sanetloa ol tbo Comnussioucr, tho luoulng ol 
Interciit may bo dciajcd until a dato nblob shall precede by at least six 
uoiitbs tho dates bxed lot tho ro-paymoat ot tbo first Instalment ol 
pnucipal. 

These rules are sufilcicatly liberal, and I do not 
tliiuk that auy reduction of the rate of interest, which 
at present is below the local rates, would encourage 
tbo grant of these loans to landholdoiB really re- 
quiriug them for land improvomeuii. Indeed, a re- 
duction of interest would oucourage a form of ubuscj 
which at present is not unknown, of well-t^do 
capitalists taking a loan on tho ostensible ground of 
lond improvement, but really to obtain tbo use of 
cheap money. For similar reasons I would uot re- 
commend a remission of the interest. A partial re- 
mission of tbo advance might encourage these loans, 
but it seems open to strong objections as a regular 
piacticc. But I would grant a partial remissipu in 
case of failure of the attempt to obtain water. If 
tbo whole is remitted, there is tbo possibility that 
oarolossncss iu cuustructiou may bo oncouragod, so 
that even in cases of total failure it might be advis- 
able to collect a small sum in order to enforce respon- 
sibility. Tbo rules regarding tho period of ro-puy- 
meut are as follows : — 

Tbo dato of tho flnt instalment shall not exceed thtcc ycnig from tbs 
date ol the order gTautlog tbo loan, and shall bo Hxed with icieicnco to the 
timoirboutho Improvement nlU bcgla to yield a icturu. Tho dato of the 
lost lustalmoat sboU not lu any caso exceed 33 years from tho data at tho 
order grautiog tbo loan, and aboU not cxccod IB years without tho Com- 
missioner's sauotion. 

The nmoauta vl tho lastalmoata may bo so fixed as to inoreoao with the 
p odnotivcacES of tho Improvomont, ot an ortaagomoiit may bo mado lor the 
ic-paymcat ol liiiorcat aud prlaolpal lu eausoUOIatod sama alter tho fashion 
ol anaauuUy," 

These rules are suffioieutly liberal as regards tlib 
period^ of ro-payment. A grant-in-aid would not, in 
my opinion, do much to encourage tbeso loaus. This 
'tv as tried in tbo first famine but largely failed, 
although this failure may perhaps bo duo to tho fact 
that tho loan was required to bo spent on works 
mauaged ou famine relief principles and not as nn 
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ordinary work. I liavo heard but ^cry few com- 
plhinti ’ll! these piorlncos ibac the miolo amount of 
the loan docs not reach the borrower without deduc- 
tion; but in order (a lessen the risk of this pecula- 
tiou, 1 would recommend that it should be an instruc- 
tion, that BO far as possible preliminary inquiries and 
the actual payment of the sum should bo mode by an 
oliiccr not below tlic rank of Assistant Commissioner, 
and preferably on tho spot whilst bo is on tour. 
The rules themselves are sufRciently liberal, but they 
might in practice he more liberally interpreted. 

Ifi. Tbe Tenancy Act of tho Central rrorinccs 

u»«na3i.lroft«Dro. ““Certain^ of 

^ tenure which can deter a 

landholder from constructin;; irrigation works. In- 
deed, tha old feeling still survives from tho times of 
native rule, that a landholdor who nukes perma- 
nent improvements is entitled to greater stability of 
tenure than one who docs not. The legislation of 
189S removed tho defect 'under which on ordinary 
tenant laboured is not being entitled to make im- 
proromcats. The law also enforces the liability of 
a landlord to pay coinpeiibaiion for improvements to 
a tenant on ojcotmciit. 

1C. There are some other obstacles .to the coustruc- 

rt., , , . , , tion of tanks, which are 

oI?mmUoa important form of 

irrigation works in these 
Provinces. Suitable sites for tanks may already bo 
occupied by persons who are unwilling to give up or 
cxcliangc tlieir rights; a site suitable for the con- 
struction of a tank which will irtigato land in one 
viUngo may bo situated in another village or even in 
tho Goremmont forests; in some parts tho holdiiigs 
are so scattered that it is not worth tho _wliilo_ of any 
individual holder to construct a tank which will com- 
mand only a small portion of his own land. These 
and similar causes sometimes prevent tho construc- 
tion of tanks upon suitablo sites. 

17. I do not think that the extension of irrigation 

inian- lo wmaini-g wUlm- tends to injure the remain- 

ilo I bj nimio .1 ol irnsn- lug cultivation by nttract- 
iloa jug its cultivators to tlio ir- 

rigated tracts. On tho contriiiy, therc is sufficient 
population to cultivate any nqwly-irrigat^ land 
without disturbing old cultivation, _ In times of 
faiuine there is a tendency in rice ilistncls for tlio 
cultivators to desert imirrigatcd luiif laud pud to 
congrcgalo upon irrigated rice lands, but tins is a 
temporary phase wlilclisooii rights itself; it is only an 
instance of the general principle that in years of 
scarcity tho least profilaolo land is tho fir^ to go 
out of cultivation. Throughout the rico districts 
there is a very strong desire evinced by the people 
to have the means of irrigation extended, riio cycle 
of uncertain seasons during tho past deendo lias 
proiniiicutly brought Iioiuo to them tho necessity of 
irrigation for the security of rico oultivatioii. 

18. There are no canals in these Piovincos, so tkit 

I am unable to give any m- 
Ca-oi 3 formation concerning canal 

irrigation. 

10. Having thus ondcaroured to deal with some of 
tho general questions asked by the Irrigation Comis- 
Eion, it will bo more convenient for mo to consider tho 
remaining questions in relation to the separate tracts 
referred to in paragraph 4 above, and I first take 
up— 

CiniATTlBGARlI. 

Although there are a few tracts in wliicb rahi 
staples are grown, this tract is almost wholly a rico 
country, and any irrigation projects must mainly bo 
directed to tlio irrigation of rico. In tlic following 
table I give some details of the average area irrigated 
for tho six years 1890-91 to 1895-90. This period is 
taken mo because it shows the normal conditions 
prev.'iiling prior to tlic famino years : — 
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SO. Almost tho whole of tho irrigation is from tanlis, 

Mctboasol irrigation, SUpplcmonted 

° by irrigation from wells 


given to tho same land. These tanks are filled by tbe 
surface drainage from tho Catchment area, which is 
my seldom increased by diverting . water from a 
iiala. The water is distributed by a direct cut in 
' the embankment, which is annually made good again, 
the water being led along open earth channels to tho 
fields at n lower level. There is not much loss from 
porcolatiou through these channels, for they generally 
run through fields which are hein^ irrigated. In 
years of ample rainfall tho supply of water is suffi- 
cient for the area commanded, but in years of scanty 
rainfall the smaller tanks fail, tho supply being used 
up for waterings in August-^eptembor, leaving no 
balance for the watering required by heavy rico in 
October. In years of drought all tho tanks fail except 
the very few largo ones, hixporionce shows that in a 
year of drouglit only tho reiy largest projects suc- 
ceed. Tho too late commencoment of the supply may 
cause some damage, but not so much as^ tho too early 
cessation, bocauso tho late monsoon rainfall is more 
precarious than the early falls. It is very essential 
for heavy rice to get water in October. Apart from 
the cost of constructing tlio tank,- there is very little 
expenditure required to bring tlio water to the fields. 
Tlic annual maintonancc of bunds in the rico plc/ts 
and tho clearing of the water channels is « small 
matter. The available supply of manure is gcncrajly 
used for the irrigated plots. These expenses are in- 
curred by tho owners of tho fields. As a general rule, 
the owner of the -tank is responsible for its mainte- 
uaiicc and repairs, but there is a general tendency for 
the ranlguziiT to shirk this responsibility and endea- 
vour to tlirow it on tlio tenants. Tho cost of ordi- 
nary inaiutonanco does not exceed Its. 10 a year for , 
each tank; but if tlioro is a break in the embankment, 
a good deal moro has to bo spent. Tanks are often 
kept in a bad. state of repair, particularly where the 
owner has himself little or no land below tho tank, 
because the owner will not do the repairs himself and 
will not let the tenants do it, under an impression that 
they may thereby acquire some definite rights in tho 
tank. There is no need for legislation to remedy this 
defect, for action can be niicT is being taken under 
the conditions of tho rccord-of-rights of each village. 
The distribution of water is arranged by tho owner 
of the tank, supported or opposed by tho general con- 
sensus of village opinion. In years of scanty rainfall 
lliis matter always gives rise to a largo number of 
disputes, which are often settled by the revonuo 
authorities. In the rare eases, whore separate water- 
rates are charged Iw the owner of the tank, no diffi- 
culty is cxperioncod in collection, for they are gone- 
rally paid in kind nt harvest. Some inconvcnicnco 
is experienced from tho liability of tanks to silt up, 
particularly where cultivation is carried on in tho 
bed or catchment area of tlio tank. Tho depth of 
Slit deposit depends upon the soil in whicli tho catch- 
inoiit area is sitnoted. Is i.s not niinually temorcd, 
its use ns manure being vciy limited; but is allowc-d 
to nccumulntc Until tho efficiency of tho tank is inter- 
fered with when it ought and sometimes is removed. 


21. Tho statistics given above will show that the 
protected area forms a roty 
proportion, for which 
there arc many reasons. The principal is that tho 
holdings of cultivators are excccainclj' scattered, each 
occupying many minute lots dotted all over the village. 
It is therefore not possible for any person to con- 
struct a tank which will command a sufficient quan- 
tity of his own land to justify tho outlay, whilst com- 
mon action by iho yillago community is impracticable. 
Again, a tenant will often not give up the land best 
suited for making the tank. Further, tlio site suited 
for a tank may bo in a villngo other than tho village 
wJiich would profit by its construction. All thesd 
reasons tend to deter private persons from coiistruct- 
iug tanks even if they have the means and the desire 
to improve their cultivation. The area irrigated 
varies considerably from year to year, depending upon 
tho season ableiicss of the rainfall. Tlioro has been 
a considerable increase in the past six years when iho 
rainfall has been uncertain. Tlio maximum and miiii- 
niiim areas irrigated since 1890-91 are as follows 


Pisttiris. 

^tixntvsi. 

Mtxufint. 

Ytftt. 

Area. • 

[ Year. 

Alta. 

1 

S 

3 

B 

6 

Itaipur . • 

1S08-97 

C2,027 

1030-01 

1S.51G 

Bilospur . . • 

160S-9^ 

1 

70,363 

1030-01 

1,043 

Sambalpur • • 

lSOS-97 

71,068 

1903-01 

1 

6,453." 
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.111 1806-1)7 tic rainfall, of tlio early monsoon was 
oiiaugli to All ttoo tanke, and those Tforo used to tho 
utmost irith the coinpleto ^ecssation of rain in fcjoptom- 
her. I'lio conditions wore' Tory diAoroiit in 10ui)-01; 
Uio . monsoon was fairly suitable and there was little 
need lor cutting the tanks. 'Again, tho pooplo And 
just coiito through n sovorc famino and had not tho 
energy to push irrigation. 

In tho examination of tlicso statistics thoro is an 
important consideration irliicli must not ho neglected. 
The areas slioirii as irrigated are those only to irhieh 
water was actually gtren. They do not iiicludo areas 
henctitod by percolation from tho tank, which is tho 
main purpose for which tanks nro made in Ohhattis- 
g.irii. ‘ Including this form ot irrigation, an averago 
tank will irrigate about aoros of inud, whilst a 
good tank will irrigate abont 100 acres. 

22. 'i'ransiilnnting of rico is voiy soldom practised 

Tr,. .ni,. in Knipur « Dilasptir, whilst 

Tmv«pl»«i-Eotrt«. Sanihalpur only about a 

per cent, of the nee is transplanted. This may parlly ' 
toe duo to want of knou'lcdgo and energy, hut tho local 
conditions hare imteh i-ifluencc. In unirrignled areas 
niiU with unecrtniii irrigation, it is very iinportniit 
that the crop should come to maturity boforo tho 
rain^ cease. Transplanted rico ripoiis miioli Inter than 
rico sown broadcasted, so that it is necessary to use' 
the latter method to secure a crop boforo tho rains 
stop in October. With good irrigation, thoro can ho 
little doubt that • transph'iuting would liccoino inoro 
popular. 

23. Q. Tinder llio present nyslem of nssossment, nn 
Wrt.nusac-^„.,..,t mldition to the rent ot llio 

, , , , cultivator IS made for irri- 

** ™ *'*’‘^'* clns^cd at sottloinciit as “ irri- 

gablu _ 18 not llio area iictiially irrigated, but tho 
area irrigable, altliough in determining this area it 
18 necessary, for caution, to cotifino the classification 
to land winch has At .one time or another been actu- 
ally irrigated. This extra wet-rale is based upon a 
considcratian of the advantages of irrigation judged' 
by crop experiments, actual rents, and by Ibo opinion 
of the people. Hut it is necessarily lower than a full 
wator-rntv, ficcauso nllotrance has to be made for the 
inferior sources of irrigation with nn uiiccriaiii sup- 
ply of. water. Tin's additional clinrgo upon irrigabfo 
hinuB is, Uieroforo, not a true inMUiuro of Ibo valiio 
of irrigation, but it is a most important liclp in ilicso ' 
proyntm in dclenniniiig tlie vnliio of irrigation. 

I nuoT tiiu prospnt system of Axitig routs, ibis addi- 
tjoiml valuo of irrignhhi land is o-stirei^otl by an addi- 
tion to the number of soil-units u'-ed to rcprchoiit the 
rciiial valim of dry land. Tho dilTcreiice between tbc 
soil-nnits Axed for irrigable land and for dry land 
multiplied by tbo provailiiig uiiit-rato will give the 
iiddiiiouni rental at present imposed by Government 
upon irrignblo Innds. In tbo llninitr district tbo soil 
factors were increased for irrigabilify 60 per cent, in 
Juitihar and dorsa soils, CG per cent, in mataji soil, 
and 100 per cent, in Inato soil. Taking tho nramgo 
standard rate of tbo district, ibo extra rental villuo 
of irrigable land may bo slated at 7 annas 2 pics per 
acre. In tbo Bilosbpur district the percentago of in- 
cro.a.so vnrieii from 89 per cent, in hatihnr soil to MO 
per cent, in hhatn soil. • Tiic iiveingo ndditioiinl rental 
tnluo for irrignbility in this district was about 0 niir.as 
6 pics per acre. 

2-1. In these Provinces tho proprietor of tho land is 
A.f . 1 , . , nsually tho owner of tho irri- 

>‘"'1 the charge 

. . - inado for tbo use of water 

is included in the rent of the land. It is, therefore, 
very difliriilt to estimate wliot portion of tho rent is 
for tho USD of the land and wliat portion for tho use 
of llio water. Again, rents are almost invarinbly 
fixed in a lump-sum upon tho whole of_ tho cultivators 
holding,. go that it cannot often bo said what portion 
of it is paid for irrigated lands and what portion for 
uiiirrigatetl lands, I Imvo endeavoured to compare 
poino instances of the rent paid for irrigated lands 
with the rent paid for unirrigated hinils; but the 
area's arc bo small that no reliable deductions can bo 
made. 111 'Ch1iattis[;nrh I have been unable to as- 
certain any rents paid separately for irrigated nrens, 
except in case of small vcgotnblo gardens, wlioro tho 
rents arc often Jls. 8 to Its. 10 per aero incinsiro of 
tho payments for lond and water. This may bo left 
out of considoration, ’ It is also ncccssniy to tnbe into 
nonsidcration tho general lovcl of rents, for, with a 
very tow acreage rain like that pcovalont in Clihnttis- 
gnrh, thcro will ho n greater disinclination to pay a 
•wntor-rnto largely in excess of tho rent. 

' 25. In n very few cases irrigation works aro owned 

persons other than the 
■UMct-iaiw. proprietor ,of tho land irri- 

gated, where an actual cliargo is mado for tho iiso of 
water by tho cultivator. This is a most important 
factor in dotormiuing a wator-rato wliioli Govorniuent 


might imposo; but tho instances which I havo been 
able to. discover nro few. . In Paipur thoro aiu a fnw 
cases in which payment is made for water to tbo 
-owner of n tank. Tbo wnter-rntos run as high as Its. 
10 an aero for sugarcane; but for. rico vary belncon 
C annas and Its. a per noro. Tbo area is small, but 
points to about Ho. J, being a fair water-rate for rico. 
in Bilnspur, n rate of Rs. 2 is paid in ono instnneo 
wer n fair .area. 

Tbeso rates aro paid for llio area actually irrigated. 

26. Tbo standard outturn of rico in tbo Raipur nnd 

The }ield of irrlgalGtl ricr, Ihlaspur districts 13 1)00 lbs. 

. - Of unbuskod nco per acre, 

lins IS probably too low for present consiuorations, 
when tho catch-crops of rico raised on uplands mny 
lio neglected. Por soils ordinarily brought under, irri- 
gation, tho opttum of unirrigated rico may bo put at 
i,000 lbs. per aero, and of irrigated rico a*t 1,600 Jhs, 
por aero. This gives a value ot 6'JO lbs., or, sny, 
fta. 6-4-0 for tho irrigation. In Snmbalpur the outturn 
of .unirrigated rico is about 1,100 lbs, por acre, and 
of irrigated nco 1,700 lbs.; tho vxluo ot irrigation is 
thoro Rs. 7-3-0. Tbeso Aguros may bo taken as appJi- 
cablo to o year of normal rainfall. In a year of scanty 
rainEall tho outturn of irrigated nnd uuirngnted nco 
may bo put at 400 lbs. and 1,400 lbs., respectively, 
whilst ill n year of drought tbo yield of unirrigated 
* practically be nil, and of irrigated rico' from 
700 lbs. to 1,200 lbs., varying with tbo quality of the 
.irrigation. Tbeso estimates aro based upon an exam- 
ination of tho crop experimonts. 

27. Thoro can bo no doubt of the great agricultural 
Asritikanl Talar nl iTrlEA' VlllUO of irrigation lU tho 

Olihnttisgnrii country. 1 
Jinvo already stated liow largely it luoroasos the out- 
tew.of nco. TJiis iiicrcaso is not limited to years of 
deheient rainfall; but in every year irrigation is of 
value, for llioro is always somo period during wliich 
irrigation is an iidvautngc. Ono of tbo most im- 
portant iidvnutegcs of irrigation is that it permits of 
growing, traiisplaiited instead of broadcasted rico, ty- 
Eultiiig in a largely increased outturn witli less sood- 
grnin. Again, an unirrignted land, it is only possiblo 
to raiso t'oarso vnriotios of nco wJiich early come to 
inatnrity, whereas with irrigation the fiuo varieties of 
gri'nt valuo can bo grown. Another most important 
advantage is that in irrigated land a second crop can 
often lie raised. The system is somewhat peculiar; 
pulses or linseed aro sown in the wot field, whilst the 
nee crop is still standiiig; the wed gonniimtcs in the 
wet b«l, nnd lifter tbo cutting of the rieo grows 
wnlliotfc .my fiirtlior irrigation. Tho yield ot iJm 
hccoiid crop is not so Inrgo as if sown in fallow l.and j 
but it ninounts to nt least an nvorngo of 100 lbs. to 
the acre. To show how entirely double-cropping 
depends upon tho ratiifnll nnd irrigation, it may bo 
noted timt the area under dotiblo-ciops in CTinattis- 
gnrii fell to 66,327 acres in 1899-11)00, whereas the 
normal area is WO, 810 acres. Irrigation also gives to 
Government tho prea'ter security of tbo rovonuo and 
to .tho agriciijtnrifcts tho largely incrc.asod profits of 
grimfer stability of cultivation. Tbo lands nban- 
uoiipu lu the recent fetnines ere the higli^l^ing unirri* 
gnted fioidS) ij'Jiilsfc tho loTT-lying irrigated fields have 
coiitiimod to bo cropped, 

28. For the above reasons I frould strongly urge 
l!rn>innin«l><ion for ritea- tlio advisability of an csAcn- 

ilra«llrrl).nt^n. Bion of 'irrigation in Chliat- 

xtsganu The soils nro goncrally suited to irrigatiotii 
oscopt tho very licny bhick soil wliich lies in fho 
•vmUoys^ along tho rivor banks. Tho tank system of 
irrigation is that most suited to tho local conditions, 
nnd 'iliOTC is nniplo scope for its extension, Tho con 
stmction of tanks by private persons should bo cn- 
coiiroged by more libornl toims in the matter of ex- 
omption from enhanced nnscssincnt, as rocommcuclod 
in piiragniph 13 above, and by more liboral action 
under tlw Land Improvement Loans Act. Thoro is 
also ample scope for tbo construction of irrigation 
reservoirs by Government, more particularly large 
works wliich nro boyond tho moans of private persons. 
Theso should bo oxtoiisivo irngntion works which unll 
prove cfToctivo in years of drought. 

29. Any irrigation works that may bo constriiotod 
Syktcmolwm'wifcmr isiill- by Government will, for thu 

oMrlnrCorrmnicnt Irrlgsifoi Tuost part, tako the form of 
reservoirs, from which water 
will ho given by How'Io tho country below them. It 
scotiis, with works of tbo dracription indicated, thoro 
nro practical difficuli.ios to ovorcoino boforo Govera- 
mwit can cliargo for the notiial amount of water iis'jtl 
or rft a fixed rate for each watering; the cost of mnin- 
tnining nn cstnbli.shinont for measuring tho water 
taken by each cultivator, the number of \VatoringJ, 
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e. **' irrigated ivonld, a^opt » the 

thf ? irorks, practically .prohibittvo. I 

therefore suggest that a water-rate should bo ebanrod 
each year at a W rate over alsSriRnWe 
ineepcrttre of 'cLe amount of water used ^ Tho 
iMiVow lower than wouUbo the Sae 

,of water? ^ realizable, u^ou the actual use 

so. A furUicr question arises how GoTonunent can 
JmpiKitiou of 0 iraicr-wic iwpose a hzod water-rato of 
this jiaiurb. 1 know of no 
legal power which tho Oontral J'roi'iaaes Admiaistra- 
lion poraesJBs for imposing a water-rate without first 
oE/cammg tho consent ot tho cultivator. At n re- 
vision of settlement Government has the power tJ fix 
rents, ana mighty includo in tho rent tlio amount of 
watef-rate which it thought fit to impose. But tWio 
seem to bo. objections to even this course, whilst the 
proprietor of the land would be entitled to hb share 
of the rent. Section 13 of the Tenancy Act provides 
for the enluincciuent of rente on account of impnove* 
menu made by the landlord; but there is jio cerre- 
Spending provision regarding improremonts mado"hv 
borornmout. Until the law b amended, the water- 
rate thon be so fixed that the cultivators and 
propnotom of tho land concerned will agree with 
Uovernment to »ntrnct for its payment. Section 
Land llevenue Act runs ns follows 
Uente, fees and royalties duo to 'the Gbreromont 
/ t. ® occupation of land or water 

(whether the property of tho Gorenunont ot not) 
or op imraont of any products thereof, and all 
monies falling due to the Goromment under any 
Eraw, lease or contract which provides that they 
J, . rocovernhle, may bo recovered undoi 

this Adi in tho same manner ns an nit'^ar of 
land revenue.” 

I apprehend that under this section the rent due foe 
the use of water must bo legally duo under some Act 
or under some grant, lease or contract to which the 
users of tho water arc a consenting party. Gos’ern- 
meat must then obtain tho conseifc of the ussis to the 
water-rn^, and tho rates must he Bufficiently low to 
induce tho usais to give that oonaont. It will prob- 
only be necessary to amend tho law by providing for 
tho levy of water-rate on Government 'irrigation 
works. 

Taking all the available information into consider- 
atum, it would seem that in Ohhattisgarh a water-rate 
of He. 1 per acre may safely bo estimated at the 
^mmenroment, which may bo raised to Es. 1-8-0 and 
toEs. 2, after the cultiratorB become accastom.)d 
It wul be necessary to moke an allowance to the pro- 
to the payment and to tho advantages of tho water 
pnotor for .collecting the water-mto, wliich may bo 
stated at 2 annas in tho rupee. 

31, I now turn to tho Ti'ainganga valley, which 
Wsiugansa conteins tho fmorft rice ouiet- 

Tation m tho I'rorinoos. 

Thera aro_ some stretchas of block soil devoted to rahi 
crofis, which aro soldom irrigated; but the main crop 
is rice, usually grown on yellow soil, or on an admix- 
ture of yellow and black SimI. A fair proportion of 
tho rice is already irrigated, and nlmost wholly 
from tanks. These tanks are much better than those 
usually found in ChLottisgarh, ofeen having masonry 
slnices to regulate the supply of water. There are 
also some tanks which obtain their water-supply from 
perenniol springs issuing from tho foot of hills. Some 
of those seem to riiow great promise of being nblo to 
be largely increased, whilst some other simitar sitiv 
might bo found in Government forests. In regard to 
the aystem of management, etc., the remarkt made 
About Chhattisgarh apply gonorally to tho ’Wainganga 
Talley. 

82. Figures for tho portion of the Sconi district 
SUiUUcsoIiwigatloi.. included in the Waingang.a 
valley are not avmlnble; but 
tho following Statistics of the remaining throe districts 
(excluding zamindaib) are of interest : 


^ these dbtricts tho advantages of irrication ivt« 
fully appreciated, and there is no doubt tK?ate? 

•*’“5 Ewwn on yellow soil than on Unch 
soil, but irrigation on black soil gives the onporiunitv 

planted, about. 80 per cent, of tho rice being so ciwirn 
5 'crausplauted rice largely exceeds ^t of 

Settlement OfEcen of Balagfint 
it is about 60 per cent! 
n® S®*** in which irriga- 
mJin” desirable far transplanted rice. The mn^~- 
mum and minimum irrigated wcas are : 


Hixiucu. 


Area 


AllXiucit. 


Vear. 
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85,020 

161,652 
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I Acres. 
1809-1000’ 12,603 
1899-1900 
1890.1800 


30,508 

24,910 
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Acres. 

AcrCi. 

Acres. 

Acres. 

P.r. 

P.c 

Sil>Elist 

S»,731 

331,687 

TBfiSi 

76,61! 

26 

‘ 83 

UhaoAaia • 

B»1,8U 

313, SS7 

161,463 

141,616 

26 

43 

Cbanda, . 

(lil.e$3 

163,305 

116,676 

136,1)09 

3 

7S 


The irrigated area usually keeps fuitly coustanl tlm 

great drop m 1890-1000 lieing due to tho failure of 
tiie water-supply m the t.-int-. lauure ot 

38. The excess wet-rate imposed at scttlcincnt was 
Wtt t»teBsieEtm.'ut. per aero in Bala- 

3J. There are a certain number of cases in these 
Watcr-mtrs, totricts ^wlioro a iratcr-xato 

I'rom inquiries 1 find that in Bh«ndaia the annuai 
water-rate for rice may bo as low os lie. 1 but is 
usually ^ le^ Jig, 2. Tl''ateivrates for rice run up ns 
lush as Bs. 6.to Hs. 10 per acre; but these are gimer- 
ally the Bunivol of iiatcr-rates fixed for sugarcane, 
the cultivation of a'hich has been given up. 

In CJiandu a common water-rate for rice is 1 bhandi 
^ khnndi cf land, which works out to 
1(5. 2 per acre. Cash rates vary from Ho. '1 to Es 3 
‘i'i^crences in renl^ratcs nro 
vciy striking in tho rice tract, imirrigated non-rico 

iCo land pays about Ils. 2 por aero. For sugarcane 
land, a general water-rate is Es, 4-8-0 por irrigated 
acre, whilst it runs up as high as Bs. 6 and Es. 10. 

35. Tho standard oattums of rioe arc much 
The jicMof ini-audiicc. higher than in Chhattisgarh 

end. methods of cultivatff “iLraiS 



Sr 

In Balaghat tho Settlement OiEcer considers that 
the dilferonco of outturn between irrigated and un- 
irrigated rice is 1,210 and 1,683 lbs., whilst tho Settle- 
mont Officer of Sooni gives it at 1,060 and 1,860 lbs. It 
h® Bufely put at an average of 1,100 and 
1,700 lbs., which gives, a profit of Bs. 7.8-0 for irri- 
gation. In years of BCiinty rainfall tho yields of.un- 
irrigated rico will bo about GOO and 
l,q00_ lbs.,m 5 cctivoly, whilst in .a year of drought, 
unirngatcd rice will yield nothing, whilst irrigated 
nee should givo an outturn of 1,100 lbs. 

36. Apart from tho iaercased outturn of irrigated 

Asricultarol ralw of Iwisa- irrigation v^l load to 

' more transplanting which 
ogain increases the yield. 

A larger quantity of seed is required for transplanted 
• areas and tho cost of cultivation is greater, hut this 
is small compared with the increased yielii. Heavy 
varioti(» of high value will displace light varieticB 
of small value. An extension of doublivcropping 
will follow. The capacity for hearing a double^rop 
depends upon the ifimracter of the soil, for there rmuf t 
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gonorolly bo an admixtnro of blndt soil. Somotimcs 
A sooond crop of rico is raised, bnt ib is generally 
Ino, poos or gram. Xiao is gonorolly somi beforo 
tbo rico is cut, ^rhilst pens and gram oro sown after 
tho rico is cut. Land nt present growing poor misccl- 
laiioons crops can, with irrigation, bq put down to 
rnluablo hoary rico, raising tho ront-ratb from 4 annas 
to Bs. 2. For tlioso rcnaons^I would strongly adrocato 
an oxtension of 'irrigation in tho TVainganga jnlloy. 
Taking all tho circumstances into consideration, it 
would seem that a wator-rnlo of Rs. 1-8-0 per aoro 
might c.Tsily bo taken upon rico, and that it might 
bo raised in a few years to Rs. 2. 

37. In tho black soil areas of Nagpur and 'Wardlia 
„ ,v tboro is TOiy Hitlo irriga- 

Nnsparanawarfha. principal crops 

grown laro coWon, Junri and whoat. Ono aide of 
Nagpur borders on tbo Wainganga rnlloy, and in 
this tract tboro is some rico cnltiration nliich is 
inferior to tbnt of tho 'Wningonga valley proper. Tho 
excess wet-rate imposed nt settlement upon rioa lands 
wa.s 16 annas. Tiro outturns of irrigated and unirri- 
gated rico aro estimated hy tho Settlement Officer nt 
1,1300 end 1,2S0 lbs. in black soils, and 1,280 and 700 
iU. in red soils. Tho extra profit from irrigation 
may then bo put nt Rs. 7 per .icro. In this tract 
the wet-rale might bo fixed slightly lower than in tho 
Waine.nnga valley proper. Tho .statistics of tho two 
districts are given below : — 
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In tho true black soil area thoro is practically no 
irrigation. Tho crops of cotton and juar suiter nioro 
often from an excess of moisture in tbo retentive 
black soil than from any lack of it. Irrigation will, 
in niy opinion, have little ngricultnrnl value, and I 
do not think tlint' Government should extend it in 
thin tract. 


OS. Tho Ncrhnddn valley is another black soil tract, 
Tl,« KebadJa wile,. which thcro is practically 

no irrigation. It is princi- 
pally a rati country, tho prinaipal orop.s being wheat 
and gram. Tbo averngo agriculturnl statistics for tlio 
ye.ars 181)0-01 to 1891-93 aro ns follows ; — 


PIstrIcti. 

Cro| ptU 
ar<"i« 

Aim III a«r 
rliral ai'dit* 
mUluiM. 

1 

Total aiM 
J.tI;',lo,I. 

I 

n 

3 

i 


Acres, 

ArTM. 

Acm. 

Jnlibuliwrc .' 

1.071,108 

4<C,3St 

2,031 

NAnlneliinir , 

C39,P93 

2.'H,373 

2,323 

ncab'iiignbail . . j 

],0£0,1CS 

032,913 

3,022 


The amount of irrigation is innnitoaimal, nnd is con- 
fined for tho most part to small garden plots. Tlioro 
aro practically no tanks, the irrigation lioing mndo 
from a-cllB.^ This is h'croiig uvidonco agninst the nd- 
vantago of irrigation in this binds sail nren, for tlicro 
aro sonio sites in which tanks conid advantageously bo 
constriictod, whilst irrigation cbiihl also bo carried on 
Innii Some of tlio streams. In tho on.slcrn portion of 
the valley iiiniiy of Gio fields aro emlniikcd with 
substantial banks, winch liold up tlio water daring 
tho rains. In ihoso a fin>t crop' of rice is often taken; 
bat irrigation is not required for it. Iliis hystem of 
finid embankments is a substitute for irrigation 
generally enscring’n moist field for the sowing of 
wheat. In tbo wesfoni portion of tlio valley tho 
fields arc not enibniil;ed, and a single crop is raised 
in tho winter. There is a sharp diiusion betiroeii tho 
tract in wliicli black soil fields are ombinikeil and lhn<a 
in which they aro not onibatikod. This diiTerenco of 
proctico is marked by a 'lifTerenco in tho consislonov of 
tbo soil, tbo embanked nrens having a soil of stiff 
clayey oonsistonoy, whilst tho unonybniikod qrcas have 


a more friablo soil. It is, thoroforo, a question for 
decision whether embankments en.s profitably bo ex- 
tended to tbo latter areas. Existing agricultural 
practico would scorn to givo a nogativo reply ; but. on 
tbo otbor hand, it is ennfidontly assortod by others 
that tho difforcnco of sojl consistency is tho copso* 
quonco and not tho cattsb of embanking. This is a 
question wbioli tlio Agricultural Department should 
sot itself to solve, nnd if it is found that field ombank- 
ments can profitably bo extended, land nuprovemoni 
loans sboiila bo frcoly giron for this purpose. Apart 
from this syittem df qiiast-irrigntion, I do nob thipk 
that offorts should bo mndo to extend irrigation in 
tho tnio black soil areas. Wolls nro impracticable, 
beenuso tbo water is found nt very great doptli, and 
only fial‘ka wells built at great exponso will stand. 
In ordinaiy years the black soil retains snfliciont 
moisturo to grow rabi crops without au'v need for 
‘Irrigation. In 'years when tho cold-woatlior rain is 
siifiiciont, tlioro js a strong opinion amongst tbo culti- 
vators that irrigation docs more harm than good by 
inducing rust. Too much weight should not bo given 
to tbo cxpcricnco of tbo post fqw years wlion tho rain- 
fall hn‘s been deficient, for in earlier periods more 
damapio lias been dono by excessive moisturo than by 
cxcobsito drought. And it is impossible now to Justify 
irrigation on any permanent ciiango in tbo climate 
of this part. Moreover, a veiy much larger quantity 
of water is required for irrigation in black •ftfil than 
in rod soil, Irrigation without manuro is n'ot very 
profitable, nnd tho Nerbudda vnlloy cultivator lins 
nob ns yet learned to u.so nmnuro. Tho standard 
outturns avorogo GOO lbs. for unirrigated nnd 
1,000 lbs, for irrigntod whctst ; but I presume 
ilint tbo Inttor outturn is in manured fields. Over a 
series of years irrigated wheat will undoubtetlly givo 
large yielcla than iim'rrigntcd wheat; bnt tho differ- 
eiicn may nob lie s‘a great n.s that shown above. It 
is a very doubtful experiinont to nndertnko irriga- 
tion works in a tract ^whero its utility cannot b'o justi- 
fied by esKting agriculturnl nractico, and I would 
depreento nn.v Govornmonl measures to this end in 
tho hTnek soil of tho Nerhiiddn valley. But there nro 
Borao sandy stretches in tho valley, principnll.v along 
the hanks of rivers, whero irrigation can profitnhlv 
he practised and whero there id nlrendv somo well- 
irrigatiVn.- In Ihese stretches water is found within 
n res-onslih depth of 10 to 20 feet, nnd where good 
irrlgntnl crops of wheat nnd vegetahles can ho grown. 
T would enroiirnge the construction of wells in such 
trne's hv lihernl land iViprovemcnt loans. 

39. Tho Nimnr district. nUhnugh situated in tho 
Nerbiidd.a valley, has excep- 
Klmar. tionnl conditions wbicb di- 

fferentinto it from tbo dis- 
trid/i liiglier up tlio vnlley. It hiw tho lightest rnin- 
fall in tho provinces, nnd in conieqiioneo tho chnr.sc- 
*. ter of the cnUivntion changes, cotton nnd iunri heinn 
the most important crops. Tho ordinary Jihnrif cnl- 
tivntion is all dry, but .slongsidn it is carried on a 
amall amount of wcll-irrigntccl enUivation of wheat 
nnd gnnlcn crops. Woll-irrigntion is applied te somo 
13,IM0 acres, or about 2 per cent, of Ihn ciiltivnied 
arm. This is most common in tbo centre of tbo 
Klmndwa TnbsiT, whero water is obtnincii a*, an nvi r.sgo 
depth of about 2.’> feet. I Imvo never hc.srd that the 
water ohtni'sed is saline. Wells nro goncr.slly to lo 
wink through somo rock, tho cost vnrving from nhoiit 
Bs. .fiO for a htrhrlin ivell to Bs. 400 for .i pakki 'well. 
A well will irrigate from 3 to 8 acres. The extr.s wet- 
rate nsses^ineiii imposed upon tho area irrignhlo from 
a well varies from Bo. 1 to Be. 1-13 an nere. 
Any e.xtension of well-irrigation depends upon the 
cimrnefer of tho .soil, for oven in adjoining villages 
water may ho fntiiid nt a workable depth in one nnd 
nt an iinworknhlo depth in tho ^ other. Tlie siipplv 
of wntor is mostly from percolation. Tho "ninfc” js 
tho ordinary inoan.s iixed for raising water, and it is 
difficult to improve upon it at the avcingo depth of 
tho water. I am not in favour of tho construction 
of wells hy Govcnimciib, for tho people 'can them- 
solves constriicl thoin nt less cost. But I would givo 
Government assistnneo in tho riinpo of expert ncivico 
for tho sciclion of suitnhlo uitcs, trial boring, nnd 
tlio usu of boring tools particularly for bard rock 
wliicli is bo.vond tbo capacity of tbo cultis'ntcr. A small 
expert eslnblisbmont .should ho pliiced under the Agri- 
ciiiturnl Departiiionb for cmployinoiib on this duly. 
Their Borvices Hhoiild bo plnseil nt tho disposal of oul- 
tivnlrors, no fco being ohnrgod iilioii tlieir cffoils are 
unsiiceos.'.fiil, but a xiiiall foo being paid for iiiitlitig 
svntcr nt a workable depth. 1 wjulil freely grant loans 
for well const riiciinn, pnyiiiont being spread over a 
considcrnblo iiuniber of years, and almost a tetnl re- 
mission being giron in enso of failiiro. I would also 
grant exeinpiioii from all eiilmnccd nsscssinont for a 
fixed poriod of yoara varying with tho outlay. 


Mr. F: 0. 
Sly. 



Mr. F. a. 
' Sly. 


.m 




IRBIQATIOK COMMIBSIOK: 


40, 1 leprodnco Lelovr somo extracts rium the Final 
Settlement Itcport dcnliii" 
Opinion of the Sciticmc-t irrigation in the Nimar 
OILecr,Hlmor. district. 

The irrigated area has increased by 16 per cent, dur- 
ing the 'term of sottloment. 

Cha-'gc in imgaUon. incronso ill itself is 

satisfactory, but though the irrighced area stood, at 
the last settlement, at only 3 pet cent, of the culti- 
vated area, it has failed to keep pace with general 
cultivation, and now stands at only 2 por cent. 

On the arcrogo tlioro are less than 16 acres of ••'ri* 
Bated land to each village. In the two groups of old 
Nimar, which are now in the Hatsud lalisil, the jiyer- 
ngo is only half an aero; in tbo Burlmnnut Tahs'I 
it is only 7i acres; but in tho K.bnndwa Tahsil itwises 
to nearly 20 acres. It is tho centre of the Ivhandwa 
Talisil which has tho moSffc irrigation ; thus the averago 
irrigated area to each village is — 

In the Kliondwo group . • -48 acres. 

„ „ Fnndliana ,, . . • SO „ 

„ „ Qokalgaon ... 23 „ 

„ „ Borur .. ... 21 „ 

A « * * 


Tbrcc indlioiliof irttgaifoa* 


Irrigation is carried on — 
ll) usually fiom wells, 

(2) 'occasionally from chan- 
nels, 

(3) exceptionally front 

tanks 

Qradunl silting-up has been the chief ehaiigo during 
tho term of settlement in tho 
Tinka Toiy fen* tanka from which 

irrigation is carried on. Tho 
iiBcliliora lake at tho north-we^it comor of tlm dU- 
trict is the only important irrigation tank. In tho 
famine of 1816 numerous small tanfe wore constructed, 
but owing, prcsumablyi to faults in the tr-ip-roek on 
which tlicry rested, tlio tanks hold littlo or no water. 
A few in tho KnnapUP.Beria I’argatia near ttic 
Laehhora lake retain water, but they servo rather ^ 
watering cattle than for irrigation, and nro wcadily 
silting up. Tho ^vholo area irngotcd from tanks » 
less than 600 acres. 

* * • * 

In tho contra of tho Klmndwa Tohsil irrig.itien by 

channels is not uncommon, 
lyii^ation i)y A dam of palm trunks and 

mud holds up tho stream, 
and an earthen channel leads w.ator into the fields 
which arc to bo irrigated. Ibo holders of tlw field 
combino to sot up tlio dam and repair the channel 

yearly. , , , • 

Irrigation from wells is increasing. Unfacal (/mch- 
cfm) wells cost only about 
IiTlgailei front xTcin Us. GO and last in tho hard 
soil for a number of years 
before the crumbling of the rock makes it necessary 
to face them at a cost which, for ordinary good fac- 
ing. nins up to Bs. 300. 

In 1890 there were about fivo thousand wells in tlio 
aistrict-6J3 cut in tho rock, 2,2ol , dug in dio soil 
and lined with brick, and 2,103 luereiy loch e/ia.; hut 
of the whole number only fwo-thirils .sro in nctunl 
use for irrigation. Of the rest, some aro falling into 
di'siiso, because tlio sides liavo caved in; some are 
simply used for drinking; and some aro bold in reserve 
to supplomcnt tlio ordinary supply. 

• • • • 

Tho first stop towords enconr.aging irrigation is to 
avoid discouraging it by tno 
Imprortmpiit ef itrlsaUon. imposition of heavy water- 

rates. It is hardly possible 
to consider tho wntcr-mtes taken ot tho sottlomcut 
ae iicary. 

Tho noxt stop is to determino for what crops moro 
water is wanted. Nimar has an cxoellont system of 
hharif cultivation, wliich dccidedls; ought not to bo 
deserted for rahi cultivation. But it is desirable that 
a cultivator should bo nblo to suppicraoiit n deficient 
monsoon bv one timely Wiiluring of his nharif ^crops; 
and a wntcivsupply is needed, which shall ordinnri^ 
serve for tliat comer of the holding on which vahiabio 
rahi or garden crops aro grown, but shall also ho 
dulficiont in times of drought to siivo the hharif. 

Tho third step is to take tho lino of least rcsistaneo 
by oiioDuroging that form of irrigation to wliicdi tho 
people aro neeustomed. 


For this reason prefotonco should bo given to wells. 

There may bo, on tho flanks 
Aav*ai.s«of«iK . satpu™, practicable 

sites tot tanks of tbo Laehhora typo, but uinsidcraslo 
diflicultics would occur in introducing and regulating 
tho water-supply among cnltirators unused to tho 
system. Tho ono advantage which reservoirs, if good, 
would have over wells, is that they uould not fail 
in dry years; but good resorvoiis are cxpoiisivo and 
apt to pay no intercut. Tho Laehhora tank pays in- 
terest but on tbo cost of repairs only. 

As a means ot irrigation, channels aro inferior to 
wells, bceatiso Jn a dry year water fails sooner in tbo 
streams than in tlio wells, and cbnnnol irrigation has 
inkcront diflicuftica of oi^nnlrution from which well 
irrigation is free. It must nob bo inferred from tho 
apparent ease, with wbish existing cbiiniicl irrigation 
is di.stributcd. that Government would find it easy to 
organizQ fresh channel irrigation. Tlio friction in 
tbo existing schemes is inaudible, beenuso tho Rcliemcs 
nro so snuiQ, being villngo concerns, indeed nlmoit 
family concerns. Any now scheino must ho worked 
out spont.anconsly, and Government can do littlo 
iowartts devising or fncilitaring it. It is true that 
Garornniont did build two masonry dams on tho river 
Abna but sueli reservoirs silt up in time, and tho 
observation and repair of isolated works of this kind 
13 difficult. Wells, tberefore, nro tho most praoticablo 
means of extending irrigation. 

Tliey nro not tinircrsally practicable; for instance, 
in tho two adjoining vil- 
Slflicnliica. Ingcs of Gnujli and Ghosli, 

in tho north-west of tho Khnndwn Tnlisil, Gunjli has 
substantial Irrigation and Ghosli has none ; tho roasan 
alleged is that tho black rock found in Qhosli defies 
blasting. 

Another drawback is that in dry years wells nro 

greater 

• depth would often bring a 

sufficient snpply of water. Government can facilitate 
well-einiring not only by easy lo-ms but bv introduco- 
iiig improved mctboiL} of rock blasting. The deepen- 
ing of wells should bo encouraged, and it may he found 
powihlo for Government, in tlio I’nhiic Works Pepart- 
ment. to improve, by training or by example, tbo 
primitive methods of tbo men who now wander about 
sinking weUs._ Bitimr Government employes, work- 
ing at cost price for individual cultivators, could sink 
difficult wells by dynamito or other approved method 
and BO cronto a domand for bettor work wbick the 
o^inary well-siiikors would hare to meet, or somo or- 
dinary well-sinkers could bo trained in improved me- 
thods at Government expense. 

There was at tho timo of r(y.se{tlemcnt .u distinct 
inovcmont for sinkjng wells; tho dry seasons and pos- 
siblv the exliortntio.'is of the district and settlement 
slnffs had fostered tho movement. At prasant tho 
w.ster-supply in most 'stIIs is barely suffisient in dry 
years for the rahi nr rurden crons which it nsnnlly 
waters, and the knowledge that all tho water will ho 
needed for ordinary purposes preventB the rayats from 
giving spociBl waterings to their drooping hharif 
crops. Therefore deener wells are needed in addi- 
tion to now wolls. Tho Clifcf Commissioner has al- 
ready (in paragraph 7 of Bcaolntion No, 399. dated 
tho 23rcl .Taniiniy 1897, on the Klmndwa Tnhsil Boport) 
ncccpted the principle that, the conversion of harlcta 
(iinlincd) wells into fitthha (lined) wells may bo accept- 
ed ns an improvement involving tho usual exemption 
from enhnneemont of watcr-r.sto, nnd tho fanads is- 
sued for such coiiver«.ions were popular. It is worth. 
r.onsideration whcHier suhstantial expendituro on 
deepening n well should not receive, n's a matter of 
mUT'O, A eertifiente declaring anv additional area 
thenceforward irrigated ns exempt for the usual time. 

41. Tho character of the soil varies largely in the 

wmne formation ^nnd of trap. There is n certain 
amount of irrigation from wells, which is more Common 
in tho Bandy than in tho Wads soil, hut it is insigni- 
ficant. Tanks _ are very nneommon. Tlio nvorago 
irriirntcd area is about 9,000 acres in Betnl and nhont 
8,000 acres in Chhindwarn. Tho principal crops irri- 
gated are rice, .siigarnane, and garden crops. Wells 
can readily ho •sunk over most of tho plateau, tlie 
depth of water being iisiinlly 20 to 30 foot from tlio 
' surface. Wells aro fairly numorons, many having 
been sunk in old times for opinm nnd sugnrenno culti- 
vation. With tho stopping of opium cultivation and 
tho^dedino of sugarcane, the importanco of well-irri- 
gntion is not now ro fully rcoogniaed ns it was years 
ago. In Botnl wells aro common both in tbo sand- 
atono nnd trap country. With a normal rainfall no 
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irrigation is nocossary for 'lati crops; but if tlio 
winter rains fail, a watering or two much improrcs 
the yield. In the esaso of wheat Ihero is a risk of rust, 
and in tho caso of pulses of frost and cold mist, tho 
damage from whidi is increased by irrigation. Ilioro 
is probably mneli seopo for the extension of well-irri- 
g.'^tion in tho plateau district^, wliicli tho people may 
resort to more freely if the seasons continue unfavonr- 
nhlo. I would cnconTa .!0 it ly tin- f.anjo methods 
suggested for Nimnr. The standard outturns of tho 
Uettil district are C20 lbs. for unirrigated unmanured 
wheat and 1,000 lbs. for irrigated manured wheat. 

42, I reproduce some extracts from tho Final Sr-ltlo- 
OpinioaofFctiicfficiit onice-. mcnt Ecport of the Betul 
Drtai. district which gives tho opi- 

nion of IVfr. 13, V. Standcii, I.C.S., G.I.E., on irri- 
gation in that district : — 

With a normal rainfall no irrigation is necessary; 
but if Iho winter mins fail, a couple of waterings will 

enec between a bumper and a, poor crop. No wells aro 
siiiilr exclusively for tho irrigation of rribi crops, and 
there aro no irrigation tanks, Lnt sufTicicnt iratcr for 
fi or G acres of rabi land can .somotime.s bo spared from 
the Migarrano well, and there are in a good m.tny 
villages small streams which can ho temporarily dani- 
incd and utilised for this purpo.so. There are also 
niimhors of wells which wore originally sunk for sugar- 
cane cultivation, but hare been abandoned because a 
.stiflicicnl supply of water was not found, and many cf 
tlicso hold cnougii water to irrigate a good many acres 
of rabi. Tho land record returns for tho year 189(i-97» 
in which tho rains ceased in August, show only C.filG 
acres of labi crops irrigated, and tlio .average area is 
only nhoiit 4,000 ncrc.s. Tlio irrigation of rabi land 
occupies a few days only, and is often effected aRer 
tho patwari has completed his annual Acid to Acid 
in.spcctioii, and it is probable that some irrigation docs 
not appear. in tho village papers; but from wlint I 
have myself seen during village inspection, I should 
sny that a largo area of rabi crop, which could ho con- 
voniontly watered, is loft dry oven in those years in 
which the event shows that irrigation would have been 
most honcAcinl. 

In tho COSO of land lying undor wolls, wliiolf aro 
iisod for sugarcane cultivation, this is no doubt often 

duo to want of bullocba, 
„ , , ,, since tho watering of a good 

tho labour of four Imllocks; 

moreover, if tho rains liovo 
boon short, tho oultivntor may bo unwilling to risk 
tho depiction of his water-supply bolow tbo minimum 
required for his cone land. Thon again, if the well bo 
n desorbed one, nob used for sugarcane, it would geno- 
rally bo necessary for tlio cultivator to spend IS or 
11s. 20 on tho leathor bucket and ropo and tho staging 
and whcol on which it hangs. Tho uso of stream water 
involves littlo or no oxpoiiditure, hut it is nob so much 
resorted to ns it might bo, Tho principal reason is, 
J think, that there is always a great risk in tho case 
of gram, mnsur and iiyara, and in tho caso of whoat 
a smaller risk, hut .still a real riks. that irrigation 
may do moro h.*imi than good. Tho risk in the case of 
tho pulses lies in tho frequency of frost and cold mists 
Cknown as tfhom), of which tho injurious effect is 
lieightoncd by tho presence of much inoistnro in tho 
soil, and which aro always most liable to occur in 
valley bottoms. More frequontly thon not tho pulses 
aro' damaged to sbmo oxtent in ono tract or another 
from tlieso cold mists, and wheat often suffers in a less 
degreo. In tho caso of wheat a fiirthor risk lies in 
tho possibility that heavy winter rains may fall after 
the crop has boon v/ntored, and tbo' excess of moisturo 
may result in a kind of blade rust known .is “ kani.” 
I havo Seen an otlisrwLso splendid crop mined in this 
way. But tho diseaso is not oftou soon. 


In somo villages of tlio Multai' Tahsil lying on tiro 
contra! trap plateau the 

_ „ snhsoil water is very near 

Sasamne well*. surface, and thoro aro 

wells in wliich tho hot- 
wenthor level of tho water is not moro than 8 or 10 
foot below tho surfneo. But tho avorago liot-wcatTios 
Itvel of wcll-wator in that part of tho distriot is about 
20 to 30 feet. ElsowLerc tho water is generally dcon- 
or, and wclte of 60 to CO foot aro not uncommon. In 
'tho doop black soil of tbo ■Al^open villages round lictul 
ond tho foW villages lying in the basins of excollont 
land round Atner nnd,Bbnisdohi in tho south of tho 
B,etul tnhsil, as woll AS in the sandy Tillages on tho 
Vol. 17. ■ * 


north bank of tho Bel, tho depth of tlio soft soil makes J/r. F, ff, 
it necessary to shore tho well tube ivitli brick. But Sly, 

in that part of tho district whoro ‘sugarcane is most 

largely grown, namely, the undulating ti.ap plateau, 
tho formation is such that durablo wells can bo mado 
without tho uso of brick and lime. The sugarcane 
gardens are found in valleys, many of wliich nro very 
narrow. TIio soil in tho centro is fairly deep, but 
it becomes continually sbiillower as it approaches the 
•hills on each sido. As a rulo thoro is iirt moro than 
B or 9 foot of soil in tho deepest parts, and at tho font 
of the surrounding slopes tlio bed rock or viutam is 
Ecnroely covered. In such land it is usual to 'slioro 
with unshaped stones from tlio hill side only so much 
of the shaft as passes tliroiigh tlio black soil cn tbo 
surfneo. Tho underlying /rninia or rock icqiiircs no 
support. Tho length of time Tor which n well of tlii.s 
kind will last 'depends principally on tl'O nature of 
this substratum, known locally ns “nio.” A project- 
ing lodge of tho miiiain nr rock is left in the simft nt 
tbo noint wlicro tho black toil meets it, and tlie stonoi 
which support tho walls of tho upper part of tlio woll 
tube rest thereon. If _tbo material bo nob hard 
cnongli, the coni>t.ant dripping of tbo water from tho 
“mot” wears fc away, and in 4 or 6 years tlio culti- 
vator has to spend a fow rupees in atrengtliening tho 
thro.itenod portion of tho wall. In bomo iroljs' tho 
underlying rook is so hard that tho wells rcqniro no 
attention for many years. "Wolls are now very rarely 
shored with tinihcr, though judging from Mr. Ram- 
any’s report such wells wore common nt settlomont. 

Tho cost of digging a woll depends on so many contin- 
gencies that it is tljAlcnlt to estimato an avemgo, but 
‘the maximum and mmimiim expondituro whioh is in- 
curred in wolls of the differont classes and tho circum- 
stances which Affect tho cost may be stated. A dur- 
able bricked well in loft deop soil cannot be inndo for 
.less Ilian Rs. 190; and if tiio water be vorv deep nnd 
tbo simft fall in onco or tu'ico boforo it enn bo support- 
ed with its brick tubings, tim expenditure " may 
amount to Rs. 400 or Rs. 600. Tbo stonosbored wells 
'of the bfultni Tahsil can bo mado for Rs. 13 or Rs. 20 if 
tho water bo nob moro than 12 or 16 feot below tho siir- 
faee. and tho underlying rock or tnvram bo not exces- 
sis'cly hard. I think tho most exnonsivo of those wolls 
never ctfits more than Rs. 200. Tho pioroo moderately 
hard rock tho cultivators light a Are of cow-dung cakes 
on the rock, and wlion it is very hot, pour ivntor on’ it, 
so that it cracks in nil directions and is then broken 
up with crowbars. If it P'ill not yield to this treat- 
ment, it is blasted with gunpowder. , The earth nnd 
debris removed from tbo shaft is used to form nn in- 
clined piano called “dlmo” on which tho biillonks 
walk. This serves n double purpose. It lightonstlio 
labour of tlic cnttlo .and enables the cultivnlor to rni’so 
tlio water to a level much higher tlinii tho mouth of 
tho well, thus onnhling him to irrigo'co a larger aron. 

SomoMmos. if it is desired to irriga't© land lying nt a 
considerably In'ghor level than tho well, tlio cultivator 
makes a lioio (known as bhvrba) nt tho Tiighest level to 
which ho can carry water from Ibo woll, nnd ho Alls 
tho Winrl-fi from tho well, and then with help of 
anothor “dliao” raises tho w.ater to a level 89vor.al 
feet higher than tho mouth of tho Unirfto. By this 
duplex arrnngomont tho water is sometimes raised as 
much as 20 feet abovo tho love! of tho mouth of tho 
well. Some moro remarks on Hie Buhjoct of sugarcane 
wells will be found in Part II of this report in tho 
paragraphs regarding the oxomption of improvements 
from assessments. Experiments show that ono man 
working with two pairs of hulloeks ono “ mot ” or 
leather bucket can raise about GO tons of water in a 
working day of 10 hours from a P'oll 30 to 36 feet deep. 

43. Next I reproduce the voniarks mado in his Finn! 

” . ^ , flDttlomont Report by Mr. 

' orn'l” “pi 1 ■VTontgomorie on irr*cntio’i ill 

omccr, Chhind^ani. Olililndwnra distriot':"— 

Tho only crops which nro irrigat-'d in tho district 
arc ■vegetables, spices, nnd 
Aliscnco of irrisntion. Bugaroans. Ono oxcepnon — 
a very small _ exception — to 

this rule is wheat, hut an irr'gn'ioil V'liont-Aeld is as i 

rare as a correct statomont of slwai incomo. Fruit- 
treos also ore w’atorod. 

^It IB natural that in tho Clihindn-ara Tnhsil irriga- 
tion should hOTO mado little progress, for the culti- 
vator who dosirod a larger outturn simply took up 
more land from tlio cultivable waste. In tho tbickTy 
populated tracts bolow tho ghuts, irrigation miglit 
bo .expected to make prsgress; but tho .system of culti- 
vation in whioh tho cultivatora of the Sausar Tahsil 
Aro skilful does" not include irrigation, nnd the low 
countryman who wishes for a larger outturn incroasos 
the caro paid to cultivating his existing Acids, if ho 
cannot got fresh land. Further tiro amount of water 
tapped by a well is said to. be less bolow tbo ghats 
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than it is aboro tlio gh^ts. _Sncb irrigation as osista 
is cnrriod on from wells, or in rare cases from water- 
iioles (bft-urf^as) dug at the foot of a bank orerlian^ing 
a stream. In either case the water is lifted, m a 
circular leather bag (mot) attached by a lopo running 
o-fer a pulley to the yoke cf n pair of oxen, which lift 
the water-bag as they pace down an inclined run, and 
return backwards up the slope alien the water has 
been discharged. Tlio discharging channel which 
rccoircs tho water commences just at tho head of the 
inclined run, and leads tho water off to one side. I^o 
main rope runs on a pulley over a bar fixed abont 
four feet above the top of tho run; an <011x111017 rope 
nins over a roller fixed at the beginning of tho dis- 
charging channel and is 'fastened to tho mouth of a 
leather tube inserted at the bottom of tho wafer bag. 
When tho bag is oscciirlmg, doscciiding, or stationary 
in tho water, tho auxilia^ ropo holds up the month 
of tho leather tube, so that no water can escape from 
tho bag ; but when tho bag is drawn right up to tho 
puller, tho auxiliary ropo at a lower level guides tho 
month of the tubo over tho roller into tho discharg- 
ing channel and tho water is froo to rush out tlirougli 
tho tubo. 

Irrigation by a channel led from a dam on a stream 
or from a tank is so mro that it is not worth consi- 
deration. 

In no nssoa,incnt group docs tho irrigated area amount 
to more than 2 per cent, of tlio total area. In tho 
Chhindwnrn Tahsil the irrigated tract, starting at tho 
west of tho Snmnswnra group, extends along tho top 
of tho gliiits through the Oimnd and Mokher groups; 
half-way along the top of the gliUts it trends to tho 
north-west and covers the open yellow soil villages 
on tho west of tho Chhindwarn group and the oast of 
the tTmroth group. In tho nortli-cost tahsil, round 
ahout Amnrwara Ivlins village, there is a cluster of 
villages in which irrigation for siignrcnno prevails. 
Below the ghfits. in tho Snirsar Tahsil, the best irrigat- 
ed, tract is tlio Pandliiirnn vallov, which includes the 
email OliichoU group and the centre of ,tTio Pnndlinrna 
group, and is. ns regards soil, not unlike the irrigated 
tract above the gliAts. In tho valley of tlio Jam river 
also there is a group of villages in wliich irrigation is 
practised, 


Small as is 'the irrigated area, it has actnallv de- 
creased since tho Inst scttlemont, except in the vilhiges 
of tho yellow soil area west of Cbhiiidwara town, llio 
dccroaso is duo to tho decay of sugarcane growing. 

44. In Jubhulporo the rico tracts arc mostly situated 

in tho Murnara and the 
and MnSdiV Sohora Tahsils. Bice is gene- 

rally grown oir sandy soil. 
It is practically nil broadcasted and not irrigate. In 
Mandla rico is mostly grown in tho sandy villages to 
tho south, tho rico on rich black soil being often 
swamped. Thoro aro fbw tanks, nlthongb tho forma- 
tion oF tho conn'ery docs not seem nnsuited to them. 
Tho rico is practically all broadcast and nnirrigatod. 
Tho irrigated area in Mnndlalus never exceeded 1.200 
acres, tinder such conditions tho outturn is natuvally 
low, being 8o0 lbs, per aero fop oneb district. If irri- 
gation works nro started in these tracts, it is evident 
that for somo years the water-rate must bo pitched very 
low indeed until tlio cultivators are ac(U<domed to 
irrigation and bettor methods of cultivation. I have 
no Imowlcdgo of theso iiarts wliich would justify my 
expressing any opinion ns to the possibilities of extend- 
ing irrigation. 

45. Tho agricultural conditions of these two districts 

ing tracts, wheat and its mixtures covering over 60 
per cent, of tho cropped nroa. The rahi ciops are 
grown in block soil, rcgardingjtbo irrigation of wluob 
my former remarks apply. jFor ton years prior to 
1892 ibo rail crops suffered almost continnonsly from 
• excessive rainfall. In Saugor rico is mostly grown 
in small plots round tho villages, wbicb often boar a 
double crop. In Damob rico is more largely grown 
in sandy valleys amongst tlio bilks, wboro tboro may 
bo 3copo for irrigation. In both districts it is prae- 
"titally all broade.'ist and unirrignted. Tlio cultiva- 
tion of sngaroano line decliiiod, but for reasons oilier 
tlian those connected with irrigation. Irrigation is 
qnito insignificant in both di'striris. tho average being 
about 7,000 acres in Saugor and 2,60() acres in Damoh. 
TIio standard outturns of rico are 900 lbs. in Saugor 
and 800 lbs. in Damob. Tho wboat outturns nro 
■ COO lbs. in Snngor and COO lbs. in Damoh. It may bo 
posriblo that thoro is scope for tho attension of well* 
irrigation, but I bnvo no knowlcdgo of tho tract. 


(The President.)— I bnvo to tiinnk you, Mr. Sly, 
for tlio very intoresbing and full memorandum that 
you have submitted; H seems to embrace almost 
erory subject that wo Imvo to deal with. In para- 
graph 8 of your memorandum you say that “ irriga- 
tion is not profit.ablo for black soil areas growing 
wheat, cotton mid jiinr.” This question has arisen 
wborover wo liavo gone and it is n verv important 
one. On nago 19 of bis note on the Hosbnng.abnd 
district, Mr. ITarriot pya : " Tlio malguanre were 
unanimous in tlicir opinion that wlicat on black 
cotton soil Rin bo irricnlod with ndvnnt.ago ovoiy 
ye.sr if tbe water is judiciously .applied.” Ilnvo you 
any remarks to offer on this oijinion? — know Ho- 
slinngabad very well. I may point out that tho mal- 
giisars nro of courso an interested party; and if they 
can gdi Government to construet works for them that 
will bo of use in years of drought, they may 1 k> pre- 
pared to express their belief in tho possibilitv of 
continuous irrigation on hark cotton sod. But look 
at their present pr.actico; thoro are 300,000 acres of 
whe.at in tho district, and they themselves have never 
irrigated more titan 2,700 acres, and of that 2,700 I 
know from personal oxnoricnco that a largo proportion 
is not an the black soil area, but in patches of sandy 
soil in tho district; tho .actual amount of existing 
irrigation in Hoshangabad is quite infinitesimal. 

1. 0. They might bnvo irrigated raoro if tliey 
liked? — ^Yes, if it is really as profitable ns they wish 
to mako out, they should bnvo dono more. 

2. Q. Wore you boro during tho fnmino? — Not in 
1896-97 ; I was in ebargo of tho Foduatoiy States of 
these Provinces in 189Si-1900. 

3. Q. During theso dry seasons lias tho irrigated 
area of Hoslmngabnd increased P — It baa increased 
since tlio famino from 300 to 2,700 acres in Hosbnng- 
abad. 

4. <?. 'Wlion wore theso 300 acres irrigated ?— In 
1895-96. 

6. Q. You say in paragraph 8 — “ In considering this 
most important and difiiciilt quc.stion, thoro is ono 
principle upon wbicb I place tho greatest impor- 
tnneo. Tliis is that no irrigation sebemo should bo 
taken up in a tract where its utility cannot bo justi- 


fied by existing agricnltnral prnclico in that traet 
or in rt tract with similar, conditions. I entirely 
endorse that ns n. cpncral principle, but wo bnvo to 
consider tbo possibiKtics of protection against fnmino 
by means of irrigation P — Until tlio last seven years 
tlicro lias been very ranch greater damage and more 
famine in the blnok soil tracts by reason of excessive 
rainfall than by reason of drought. 

C. Q. Could not that bo proveiited by cfTicicnt drain- 
age P— I think not, with any reasonable prospect of 
success. 

Mr. Muir~MarJ:enzie. — Is tbo crop of Hoslmngabnd 
principally rabiF — ^Almost wholly. Until tbo failures 
of tbo past five ycnis it was principally wboat, but 
now they havo partly abandoned wheat for gram and 
hharif. 

The Presidenf, — If there had been a can.al in 
Hoshangabad, do yon think tbo pcoplo would have 
given up wheat P — ^I don’t think they wotdd. 

Mr, Muir-Macl:cnsie. — Would they take water in 
n famino year ? — ^Ycs. 

The Presidenf.— But not in an ordinary year P — 
think in this Provinco tbo question of tbo irrigation 
of black soil is very largely dependent not so much 
upon tlio Burfaco soil as upon tbo snbsoil : if tbero is 
n good porous subsoil stratum it is possible that tbo 
soil may stand continuous irrigation. In Hosbang- 
.nbad tbo black soil is deep and rests on a bed of stiff 
reddish clay, wbicb is very impervious. I doubt if 
that would stand continuous irrigation, altbongb it 
is oxcoptionally well drained on acconnt of tbo un- 
OTonness of tbo country. 

7. Q. Tho Norbudda rivor now carries a largo 
volume of water to tbo sea, and I should liko to sco it 
utilized. Can no use bo made of it P— That is au 
engineering question; through Hoshangabad tbo 
Ncrbndda nins between extromoly deop banks and 
has a VC17 slight fall. 

8. 0‘ It probably would not bo useful in Hosbang- 
abad, but what about NimarP— Wo bnvo tbo same 
condioDS there, with perhaps a moro rod^ channel. 

0. Q. You say in pamgrapH 12 “ most of tbo tanka 
and other sources of-rri^tipu date from tho period 
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ot nnfcivo rulo nnd tlioro Booms no doubt that tbo 
number constructed under British rulo has decreased, 
'nllliough there aro still many sites OTailablc." Havo 
no tanks been made by tho Britisli QoTcmmont P— 
No, jrith one or tiro isolated oscoptions in nayatirnri 
villages. But in tbo lato famines Gorornment mado 
many tanks. 

10. Q. Ill [larngrapb 13 you suggest tlint “no on- 
hr.nccinout ivliatcror should bo made upon land sub- 
Btantially improved for n period of years fixed upon 
a sliding scale.” I understand you to mean that nf a 
man, by taldng a loan or othonviso, makes n tank or 
Well, he should .bo allowed to go on payinR exactly 
the same assessment on his land for a coitnin number 
-of years, whalovor tho land has yielded? — I may 
explain that in tho Bottlomont you onbanco tho rate 
of rent and revenue of a villago upon certain general 
considcraiions ; if you nlloTV a man’s rent on that 
account to bo enhanced, although his land has been 
improved, ho cannot distingiiish hctwcon tho increase 
lande in his assessment on general considerations and 
that made in his abscssiuont on account of unprovc- 
mnuts. For instnneo, if land is paying say Bo. 1 
per aero, and at settlement it is considered that it 
might he enhanced for rise of prices, etc., to lls. 1-8-0; 
if liis improvoincnt is estimated at 4 annas, tho man s 
runt is lixcd at Bs. 1-1-0 instead of Ba. 1-8-0. But 
the ra.rsit doc.s not realize that ho has heon lot off 
•1 annas on account of his improvemonls; ho consi- 
ders tlwt tho rent on tlio_ l.md has been enhanced 
4 annas on account of improvements effected by 
liimself. 

11. 0. You think it would bo bettor to give him a 
fixed assessment for a cortnin nunihor of years than 
io give him a perpetual exemption ns is done in 
Bombay and Madras f — 1 think so ; in thobo 1‘rovincos 
it ivould ho an unnecessary sacri/ico of OoTcrumenl 
roreiiuo to giro a perpetual exemption. But 1 \vould 
rocomiiiond a revision of tho rules at present in force 
in these Proi'inces. In tho first place, I would give 
an imniodinto remission on all lands Biibiiiorgod by 
works of improvement. In addition 1 would divide 
all improrcincut works into two classes: small works 
and largo works; the dividing lino- might bo drawn 
at works involving u capital expenditure of Bs. OtO. 
For sinaU works i think that our pre-sont rules which 
give au exemption for the next period of BcUlomcnt 
aro Bullioiontly liberal, aud I would not change 

for exemption for a lixcd period of years, as this 
would cre.'ite n large amount. of trouble for Bmiill 
works with ro-nsscssinonts coiitniuall.v falling in niid 
iioce-ssitating inquiry by District Officers. "Wt for 
large works I would ho more liberal. If a ninlguzar 
constructs a largo work, 1 would give him au iiiuno- 
(li.sto remission of ono-oighth of tho nsscMincut on 
the land improved; I would giyo that rommsion for 
a Axed term of years varying with tho amount pt the 
capital ospended, provided that tho area is limited 
Ijy a certain Axed outlay, say ll.s. 12 per acre. 1 



him a perpetual c.xomptioii of oiie-oiphth of tiip r^ 
I'oniio then assessable on the land. piie-oiglitli 

would bo loss to Government; hut it would ho a nnuiU 
item: and, on tho other hand, tlicic is a strong fooling 
amniigst tho pooplo, which comes down irom native 
rulo, that n particular mark of Govornment favour 
in the shape of miiaR grant of . a frnrtion of tho 
rerenuD has a great valiio, and this -would ho of nniro 
importnuco than ' any loss of rovouuo that would 
occur, 

12. Q, IVoiild you make it a condllion llmt tho ucs- 
ceiidant of tho original miin/iflar should ho bound to 
icop tho work in order P — Yes; I would mnkoit a coii- 
ilition that the ground on which tho exemption is 
Tfanted still exists and is in proper repair. 

18. <3 . Thero is also a suggestion that this conccs- 
lion bliould not ho made saleable except under special 
L-oiidition P— 1 am not sure that I am quilo in favour 
>f putting in that condition ; if .s man liMSpent money 
an improvcincnts,. I think ho should ohtnin tho full 
ndvaiiUigo of it. 

M. Q. You say there is a certain amount of prostlgo 
and dignity about being a mmfidar; would that bo 
lold too?— Yc.s; I would allow aalo of immA grants for 
improvoments, nlthoiigli tho nmjonly of the niua/i 
jrAnia ATO iiiftlicnAblo in tlioso Provinces* 

16. Q. Wluit is a waiandari patclP— IIo is (Tie 
inanaging headman of a rayatworj village wh? has 
icon givim perpolual rights of licadsUip iii that village 
vitli fovoiirablo rates of commission on rolloctions; 
bho ordinary patcl may ho dismissed at pleasure by 
lorcrnmont for any particular reason. 

Vol. IV. 


1C. <?.. Is making him a waiandari patol considered Mr. F. G, 
a compliraontp — Ycs;_ he is given vainndari rights if Sly. 

ho makes substantial improvoments to a village, founds 

a now villago or the like. ■ 

17. Q. Has a innlguzar got tho right to make a tank 
or hvnd in his oivn land wlionovor ho pleases, or has lie 
to go to tho Bovciiuo authorities? — tho land is in 
his own possession, ho is entitled to do so; but if it 
is in the possession of a rayat under him, ho cannot do 
so without the consent of tho tenant. 

18. Q. In any instnneo is tho District Officer called 
in? — ^Tho District Officer is only called in in ordor to 
ndjudicato; if a dispute arises botween tho tenant and 
malguzar in regard to tho taking up of tho laud, theQ 
tho District OAicor can only oxcrciso his cxccutivo in* 

Aucnco to indneo either party to como to an agreo- 
mont. 

10, Q. In many eases the water that fills a tank 
must bo ohiamed from a catohmont basin. As long ns 
it comes to his land can tho malguzar utilize tho 
water and not pass it on? — Yes. 

20. Q. I fiiipposo you would say that for largo tanks 
it ivouM bo hotter to, have them tho property of Gov- 
ornmeni rather timn private property? — If they aro 
really largo and sutrstnntial, X think it is necessary 
that Gorcrument should construct nnd manage them. 

Afr, A/uir-A/or/cciisfc. — ^How largo, tanks irrigating, 
about lUO Acroe? — ^No, much larger; tho limit woum 
not ilopoiid so much on tho nron irrigated by tho tanks 
as on tho conditions under which tho tank could bo 
mado; if a tank could, bo mado wliolly .in one man's 
property and only irrig.-ito that, 1 tliink lio might 
make nnd iimnago n very largo tank more profitably 
tluin Govornment could do it; but if it is in land held 
by several persons, it is better that Government should 
do it. 

I/ic PrczUlcni . — ^It ivould not often happen that a 
man would hiivo ground to mnko a tank which could 
irrigate 600 or 1,000 acres? — ^Not now; sites have 
been exhausted. 

21. Q, Xu tho case more I'illngcs than one iroiild ho 
involved in tho question? — Ves, nnd llicroforo it would 
bo ncccsvaiy for Govoriiiucul to iniiiuigo it. 

22. Q. Would you luoko it a rulo forbidding tho 
coiLstniction by a private person of tanks to water 
iiioro than one rillngoF— No; if a man is willing to 
make tho tank, 1 would corlnuily let Jiim do it; his 
Bcif-iiitorest ivould bo sullicicnt to make him lunungo 
it so ns to get tho greatest proQt out of it. 

23. Q. X umlerslnnd that tho ordinary tanli h.xs 
deficient wnstc-iveirs nnd is dcficioiit in niuiiy respects? 

— ^lii tho Wniiignnga valley some tanks havo masouiy 
sluices ; in Clilmttisgarh I do not know of a single ina- 
soiiij' sluice, IIS tho tanks are mudo more for tlie pur- 
pose of irrigating by pcreolntioii and not for direct 
lead upon tho lauds. Xhis is au important fact to ro- 
member in comicetion a’itli tho statistics shoiving tho 
uumlier of tniihs and tho ninounl of lands irrigated 
evoiy year. Tho uiinibcr of tanks is shoivn ns lliictu- 
ating from year to year. Our statistics don't show 
tho total number of tanks in a dislrict, but tho num- 
ber of tanks act-ually opened out for irrigation in that 
particular year; in fact, in Glihattisgarli, in tho best 
yaara ivlicn-tlio tanks aro honeficinl a smaller nmiibcr 
ia shoivii. 'i'lio Biiiiio thing happens ns regards tho 
area irrigated; tho land irrigat.!d by percolation is 
not often returned na irrigated land at nil, bo that a 
year of best rainfall will show tho least area under 
irrigated crops, 

Mr. JTigham . — When they mnko a Acid above the 
bund is Hint bIioivu ns irrigated P — No, only when 
water is taken to it by a ohamiol. 

The Prcsidviit. — ^As regards these tanks, by percola- 
tion docs tho ivet area extend to any distniico? — Tlio 
ttverngo area in ChlinttiBgnrh was put by mo at 25 
acres; other officers who liavc more rxpcrioiieo of 
Chlmtlisgarh havo put it at 40 and 50 ncrci. 

21. Q. Do they ii-ork any larger area merely by per- 
colation? — ^I'es; thoro aro tanks working by percola- 
tion that will jrrigntp -100 to COO acres: it is gonornlly 
a narrow valley of w-hiuli llio head has boon stopped by 
a bund. In tlio Wniiigmign valley they irrignto by 
racniis of cluniicis ; in Chhnttisgarli they don’t attempt 
to mnko tho tank water-tight, out let the water poroo- 
lato tliToiigli the bund.i. 

Mr. Afiiir-Jllochciizic.— -Docs the water Aow along tlio 
surfaco of tho fioldrsP— It oozes from Aold to Acid; 
thoro is no porcoptiblo Aow. 

The President.— Aro those bunds prolty high, 20 feet 
or BO P— Yes, 
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25, Q, {Mr. Mw-Mncl.en’Je .) — ^From Stnlcment B 
I gather that you only record ns nn irrigation frol a 
woli from irhich irrigation ivns done during the ycarP 


— Vcs. ■ 

26. Q. (The I’icsiJenl.)— Ill paragraphs 27 and 23 
you allude to tiio agricultural value of irrigation in tlio 
Chliattisgnrli country. Mr. liig^ain and I hare dis> 
cussed this matter and wo spoke of the advniitagei; of 
starting os early as posstblo large rcsoiroirsj it sosms 
there arc some excel tcntly worked out projcctii in 
these rrovincos. Jn what part of tlio oouutry do 
you think it would bo best to .stnrt construction P 
in Hl'ningnuga or Chhnttisgnrh? — ^Tlio most important 
from u Government point of view would bo Chhntti^ 
garb, because it is not such a fully irrig.atcd tract; it 
cannot stand fainino as well ns the ■\Vaiiignnga valley, 
and tiiero are more important problems to solvo_ there 
ill conneetion with irrigation. There is one diflicnlt 
question regarding wliich I have expressed iin opinion 
in paragrapii 26. In Chhatlisgnrh the whole of tlio 
nee at present grown is brondca.sl ; wo have to lenni 
whether the rcaiaon is any inherout defect in the soil 
or nhellicr it is purely and simply a ciue-slion of the 
supply of water and energy on the part of the ciilti- 
1 ators. There is one broad fact brought out by Mr. 
Fuller, which ."shows that the whole of the transpratiled 
Tice country in the Central Provinces is soil of crystal- 
line formation and the whole of the hrondrasted 
is saiid-stonc soil. IVhctlicr this Aceoniits for the dif- 
ference of practice has yet to ho proved. 

27. 0. Do you know any particular projects in 
Chhnttisg.trli to which you would give prominence? — 
No, I have not scon any of the projcct.s. 

28. 0- AVoiiId the Bamtck project he a good wrork 
ill your opinion? — 1 don't know the country at all well, 
but 1 bcliovo the lil.nck soil is upon a bod of Intorito 
which IS extremely porous; there seems no primii facie 
reason why irrigation should not he successful. 

20. Q. It •-cems from the technical side to present 
gre.it advaiitagc.s?— It is on the border lino of rice 
ci-ltir.itioii ; It IS posMhIc if irrigation wn.s given tlicrc, 
that th>' rice cult nation of Dhandar.i nould extend its 
limits into that couiitiy. < 


30. Q. Suppo-ing Government created a new rO'cr- 
loir or lank and charged simply a water-rate per acre 
to oveiy person who took water, I suppose there 
would be no (tucslioii about tlicir right to do that? — 
1 think not. 

31. Q. It might prohnhiy bo easy to nrrnugo willi 
innl^uaars or owners of »mnll tanks to supply water to 
their tanks .it a eertnin rate?— Ye*, t'lider Mr. 
UarnoU's sehmie, m which ho propo-o to form Gov- 
ernment works to fdl siiwll tanks, thete will be *o-ne 
difficulty III deciding how Gerevnment is to obtain 
p.symcnt for tiro water that ;s given to th.' tanks; ilio 
onl.v w.iy 111 irliich (tovcrnnieiil can recoup itself 
for the o\poii«o is by fiMiig a lump rale of so many 
rupees for rilliiig the tank and leaving the distribu- 
tion and inaiingcniciit 'co the owner of tlio t.ink. 

32. <?. And leaving it to the option of tlio owner of 
the tank to buy tbo wat« or not*'— Vcs. 

33. Q. You say at the end of paragraph 30 : "It 
would seem tiint in Chlinttis,arh a w iitvr-rate of Be. 1 
per aero may safely bo estimated at tlie coramci.ceinenl 
which may be raised to Bs, I-S-O and tlien to Rs. 2." 
Wo have discussed elsewhere tJic expodioney of start, 
mg with low wnter-mtos, and I tliiiik the ieeliiig Inis 
been to fix full r.ites at once and make remissions for 
a certain nuiiiber of years; would you agree to th.it? 
--1 sliould Iikj to know wliether your question applies 
to water-rates at so iiiiich per noie or to a lixeil rule 
year after year in addition to tho osscssiiicut. 

31. Q. Tho question arose chiclly in coiinect’ion with 
wntcr-rntes iii Northern India. Tlint rate, I under- 
stand, would be optional ; that is, it i$ only charged if 
the ciiltiv.ator takes water?— Here 1 propose to liniv a 
fixed rate -a wot rate n.s.sei>smciit which the cultivator 
would Imvo to pay, whether he took water or not. 

Ml, .l/iiii-Ji«f7.tii;if.— You don’t tldiik there would 
he any difliciilty in recovering waler-ravcs under the 
existing law?— No; pleas'O bco parngr.ipli 30 of my 
iiicniorandiim. 

The J’Tcstil''iil.- You say in paragnipli 31 that tlio 
cultivation of siigarciiiio has dccrea-scd; is that 
generally the case?— Yos, throiiglioiit the I’rovince. 

33. Q. Why is tliat; it is ii very rnlimblo crop? — 
lliere aro many reasons; tbc I’roviiico is being opened 
vp bv railways and there is the conipctitioii of im- 
ported f/ur from tbo North-Wcblorii Provinces and 
olsowlicrc, wliero it is umdo cheaper than in Ih^ Pro- 
vipcfts. Then siigarcano cultivation is cxpcDEiio and 


can only bo taken up by a substantial man; perhaps 
tho famine may have madO' it unpopular on that 
account. Cano rcquircipalso a good deal of wood and 
other forest material for fencing, etc., which perhaps 
people don’t get ns cheaply ns they did in tho old 
days. ' 

3G. Q. Yon nllndo ia paragraph 38 to the Ncrhudd.i 
vtillc-y; this is a tract, that suffered terribly in the 
famine?— It suffered very severely, but not ns .severely 
ns other parts; Hosliaii.gabad has an extremoly bad 
record. , 

37. Q. The conzhisinn jou have coiub to is that, as 
far ns irrigation is concenied, nothing enn Ijo done 
thoru to help tho bituntiou ?- -I would not oxpross 
iiiybolf so decidedly; irrig.ition in that tract sliould at 
present bo conlincd, if it is started, to oxporimontal 
mc.'i.siircs — to sco if tho soil is siiitablo and wliother 
it will take water continuously. 

38. Q. Tlicro is another point on which 1 don’t 
think W’c biivo got nnything like satisfnetory iiifonnii- 
tion; that is wliother tho lie of the country would 
admit of irrigation?— It is a rolling country and tho 
rivers aro very deep. 

30. Q. Sir. Hnrriolt’s map shows a ccrlnm aiiiount 
of lice cultiiatioii above Hoshaiigabad? — ^Yesj along 
the bank of tho Tawa rivor, there is some inferior 
brt.ndcastcd rieo ciillivaliun , it is merely a catch 
crop. 

40. Q. In paragnipli 30, referring to tho Niinar . 
district, you say — “I am not in favour of tho con- 
btriictioii of wells by Govornment, for 'the people can 
thcmselres coiistnicl fbem at less cost; but I would 
giro Government absistsuico in tho shape of expert 
advice for the selection of unsuitable sites, trial bor- 
ing, and the uso of boring tools." Is there much 
bcopo for the extension of well-irrigation throughout 
tho I’rovincc gciienally?.-! don't 'think so, but tlicro 
arc seme tracts in the Province wi.erc jirii/id fatie it 
scorns that well-irrigation might profitably bo carried 
on to n much larger extent than it is at prus?iil, 
Ninmr is perhaps tho most hopeful of the lot. 

•11. Q, Do the pooplo t.ikc kindly to wells?— In 
Nimiir fJicy do. In tho Ninmr dixtricl tliero arc 
1-1,000 acres of well-irrigated land, wliicli is much 
more than in any o’tlicr part of tho provinco ; out of a 
total of 21,000 npres iintler svhoat, 10,000 acres aro 
iirigateil irom wells. 

jlir. 2lfutr-Ilfor7;rn:iV, — ^Not in black soil? — ^Yo.s, it 
is nimost entirely black sod in tlic Nimnr 'district, 
but not rich black s-}il 

Mr. CiaMofh.~ls it not tho enso that in Nimnr 
bliick soil will nob produce wheat wiiliout irrigation? 

— Yes, nimost entirely. 

42. Q. (The rrc^itienl.) — ^If ■the Deputy Conimin- 
hioner of Nimnr was niithorircd to give Irrely itikavi 
grants, would tlioro b? a nirii for them? — I think so 
ami a con'.ider.iblo extension of wells; in Nimnr the 
cullivafors are men of good means mid of distinctly 
good character who would bo prepared to improve 
their lauds and who would have the energy to t.ako 
ndrnntago of wells if they were made 

_.l3._ Q. We have been mot b.v the difficiiUy that tlio 
district officers have not tlio time to attend to giving 
advances, and it has been roconiinended that tlicro 
sliould be ii special cstablislinamt for tho purpose. 
Would you advocate thiit? — In eases where tlio.'o 
bcems a probability of a large number of applications 
being received, I think it would bo worth wliilo to put 
nil olfiriT on epccial duty to eiieonrngo them and to 
deal with applications on the spot so ns to get rid 
of n considerable amount of delay n-liicli dors occur, 
our present stag having to do the work in addition 
to (heir own duties. 

4-1. Q, All things coiisidcrctl, from ‘your knowledgo 
of these I’rovinco?, what incaxuros de you think should 
he taken to protect them from nnothor fnmiiioP — 
Extension of irrigatiou, more pariicularly in the rico 
tracts, both by Government construction of largo 
works and by the ciicaiiragcmcrit of the construclion 
of small works by the people tlicmsolrcs. 

43. Q. What is required for the black cotton sril 
tracts? Could anything bo done tliercPTlicy suffered 
less from famiiio thnn tho rest of the tracts per- 
haps. In, Nagpur and Wnrdhn I voiy much doubt 
whether irrigation is possible and 1 don't think 
thero is any other alternative tint can bs BUggestoJ; 
ill tlio northern pnrt of the Province the question of 
irrigation is perhaps more nn open one, but cron 
putting that aside 'chcro is the possibility dt oxtonding 
tho system of bunding wheat Iiolds, Th-at is a yues. 
lion on which it is difficult to give a definito answer 
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lint tlicTO is tlio brand fnot tlint nt present tlio systom 
of bunding irbcnt fields exists in tliroo or four sopnrnto 
p.nrts of tho Province; it is marked out by M'ell-uefinod 
limits^ iiisido ivbieli you will iind tlio majority of tbe 
fields bunded and outside none; wby tho system is not 
iinircrsnl it is dilficult to say. Air. B.irriott s:iys it 
lins extended in tho Snugor district and also in Hosfi- 
angabnd ; my own belief based on my oxperionco about 
six years ago and on what I hnro heard from tho 
people since, is that tho amount of bunding Hpsii- 
nngnbnd is practically nothing, I think you niiglit 
count ilio number of bunded fiolds on tlio fingers of botli 
iinn^. "Wliotbor dt is possible to extend it profitably . 
it is difiioiilt to doeiUo. Post practico nould seoni 
to say no. Thoro is u distinct tlifforcnco in tho soils 
in tho areas whoro bunds exist and wliore_ they don't 
exist; in tlio bunded fields tho soil is distinctly inoro 
tpiincious and of a more sticky natiiro, and holds well 
in hundi; in the unbunded parts tlio soil is friable 
nml tlio blinds won’t stand. Amnlguzar in Nagpur 
tried it oiitsido tho bunded area, hut failed .gs tho 
bund would not stand. Air. Harriott thinks that 
wliero bunding is profitably earrind out, it uoiild bo 
profitiiblo to have irrigation. I am not sure that tins 
is a sound conclusion, tor Lunding is very iniicli morj 
than irrigation ; it anionnls to Hooding the field prnc- 
tic-illy througb the whole of tho rams; it thoroforo 
largely aids tlio disintegnation of tbo soil and increase.^ 
fertility without plougliing; it docs away with tho ne- 
ci'Sjity'ffirall mon«ooa preparnlioii of tho lund; it kills 
tho weeds and the land is ready for tlio crop without 
any previous prcpnrntion at all ; tho field gets nil tho 
nitrogen^ brought down by the rainfall. 'I’lio only eon- 
elusion in favour of irrigation that you can draw 
from tlio analog of tlio bunded syfitem is that it is an 
advantage to linvc a wet seed hod in. October to put 
your wlioat in. In banded ficltli^ there is moro lia- 
bility to rust in damp years llian in unbiinclcd fields. 

4G. Q. As regards wells, would you advoento their 
o.ytcnsion? — Wells in tbo NorbiidJa valley esccijt in 
Niinnr nro very deep; tlio soil is such that tlio well 
must be made nt considerable cost. I am npt 

very sanguine that tlioro will bo muoli oxloiision in 
that tract. 

4". Q. Wliat about Siiiigor nml DainobP— I know 
very little about those pnrlu. 

48. Q. (.1/r. llujham .) — Von say in paragraph 18— 
“The tonus mi'glit bo made more liber.il lor largo 
uorlcs.” Is thoro any dilficulty in tho oipp of fairly 
largo works in obtaining the cousent of all the pur-sma 
t'oncvriicd, supposing tiie work uas for more than 
one village?— Vos, ior I.irgo wnrks tlmt oviond over 
more limn one village, I't would be difficult to got them 
to combine. 

•10. Q. Bo you tliiiilc that any kind of legislation 
is nccessaty or dcsinblo to ovorcouie timl difficulty? 
— 1 would Icgislnto to permit tho ncijuisilion of linid 
by private persons fur tlio coiirtructioii of an irrigation 
work that was approrad by Uoverninont. 

GO. Q- Would that bo n .special Act or would it bo 
an nmcndinoiit of tho present Act?— It would either 
bo an amendment of tho Land Acquisition Act or n 
cl.ause in any apceinl Irrigation Ait that niiglil bo 
passed for this Province. 

61, <?. I suppose tlioro would bo somo clinrges for 
tbo use of wn'rcr_ to cover mnintoaaiico iind nyiairs, 
ele.P — I don't tliinlc it uoiild bo ndvi.sabto for Gov- 
enimoiil to legislau' to enforce puynienl to owners of 
private works of water-rates; nt present it is mnnnged 
by tlio owner of ii tank in sccordniicc willi inllnge 
custom, wliicli be is obliged to respect. Tlioro arc 
not many complaints iiboiit diflieultics in regard to 
miinngcincnt. 

02. Q, Tlicn it is only necessary to take power for 
acquiring land?— Yes; for tho construction of tanks 
and for water cbnnncls vihicb it would be ncce.ssni 7 
to make. 

63. Q. I suppose it would only bo necessary to ac- 
quire tbo right to oc'jupy tlirxe lands mid not oxpro- 
privnlo the owners. Under tlin Iiiiiid Acquisition Act 
you hiive to transfer the litlo? — Perhaps tho people 
might like it better if you ncqiiiro only tbo right of 
occiipniicy. 

61. Q. In the Punjab when land is taken up for a 
water-couTSe merely the right-of-way is acquired 
tliroiigb tlio land, for wbicli nmipcnsatiun is paid. 
If tbo walcr-cqurao is not used for 3 yoais tbo right 
lapses and the'" land reverts to tho owner P — I Ihiiil: 
that arrangement w'ould bo ijiiiic suflioiciit in ibis 
Province. 

65. Q. With roforoiico to tbo proposals in parngriipli 
13, to give cxomption'for a series of years fiom incronso 


of revenue, wlint will liappeii if works arc not kept in Mr. F., G. 
an ciliciont state of repair? —Tlioro sliould bo a con- Sly. < 

dition attaching to tbo exemption that if a work fails, 

owing to want of repair or any oilier reason, oxonrp- 
tion shall immediately coiiso. < ■ 

66. Q. It Eocms to nio; tli-st in tlicso parts svlion 
you have a succeiisinu of good years, tliobo means of 
irrigation nro npt to fall fnto disuse?— I don’t tiiimt 
that is tho caso. 1 have never known a ease ivliera 
a tank has boon allowed to go into disn’pair, because 
it is not used for purposes oF irrigation in good years ; 
if _ib has gono out of rcpr.ir it is owing to its. not 
Loing useful, or it bus failed in tho object for wliicli 
it was made or perhaps tlio owner has become im- 
pororisbcd and unnblo to meet tbs largo o.vponso re-' 
qnired for keeping it up. As a matter of fact, most 
tanks in tlicso Provincea nro used every year for irri- 
gation to tho fullest cxlqnt possible. Tho fliicSiuii- 
tions shown in. tlio_ statistics nro duo not wholly to 
actual fluctuation in tbo areas irrigated, but to onr 
motliod of records in tbo matter of percolation. 

67. Wlmt is tbo limit for which you may expect 
private owners to make tanks; would they work up 
to 600 acres P — ^I’robapl.v 600 is an outside limit. 

68. Q, Eor anything beyond that it would bo ^od 
for Uorcrnmciit to niiiko tho tank P — Vos, particularly 
if tlio area v.vtendeU over iiioro than ouo village. 

Tlicro are vorj’ few places in this Provinco in W’liicli it 
would bo possible to iniiko u now tank that would 
irrigate 600 acres in any single man's property." 

60. Q. Tho (Ulhcultics you refer to in piiragrapli 
16 J suppose would be almost entirely met by tlio Icgis- 
works thnb nro enpablo vl being lousinicrcd by siio 
liitiou you liave jtist i-ciorrod tor — Tos, lor irrigation 
pcupiq and .uro inoro or loss confined to tlio property 
ol a single owner; but tJiat would not meet tiie caso 
of largo irrignbion tanks, wliidi Goveiiimcuu must 
stop ill and iiiuko. 

CO. y. In jmtngniph 30 you say—" 1 know of no legal 
powor_ which tlio Control I’roriucos possessor lor 
imposing n wntor-nito without first obtaiuiiij; tbo 
coiiseiit of tho cultivators, 'J'Jicro is nothing co pre- 
vent n wator-rnto being imposed under tbo Nonli- 
ern India Canals Aft (Vill ot 1873), wliicb appiios to 
(ho Central Pi-oviiicss”— Under that Act you can only 
iiiipoio a water-rate for lands that aro actually iin- 
gaccd. 

01. y. The ori.ginitl idea wos to imposo in addition 
to that a cqmpiilsoiy insuranco rate to bo paid for all 
Ittuds irrigublc by tho works, Tbo Socrotarj' of State 
rcfiHed to saiietioii a compulsory rate. You ran only 
now charge a W'aler-r.ito on land actually irrigated in 
any year, TJicro is nothing in tfio Act s lyiiig that 
wnler-ratocanbocburgcdonly with tho consent of the 
owner, but there is no dilticulty in Norolicni India. 

A man cannot got water on Ins field without some 
action of his own. In Bengal no '•Jiargo can bo icndc 
for water uiile.ss you linvo an application m writing 
bcforclmnd. Sinco that Act npplios to tlio Control 
J roviiiccs it uniild bo possible for you to introdiico 
a wotoi'-rato Diintling (bo wet-rate that you aro now 
contcinplnti iig ? — Yes. 


0*.. (?. Ion could irnposo certain wnfer-rates willi- 
oub asking for anybody's consent by a notificatibn of 
tlio Bocal ttirimiiiislmtion; not the fixed rate you con- 
tciiipintc, bill could you not compound for a fixed 
rnto on n lower scalop— I think that could bo doiio. 

63, Q If they declined to coinpoiiud you could en- 
lorcc tho biglior rate?— Yes. 


GJ. Q. Do you tliiiik 
to cQiiiponiid or Btick 
coinpoiind. 


they svoiild geiicrolly prefer 
out."— They would prefer to 


got over tho difiioulty?— TIio 
diiliLiilty that would occur is that in Govcriiniont mak- 
ing a number of tanks whicli nro coiiipnrntivclr small 
irrigation works, they nro to clmrgo a rato on the 
area irrigated each year, tbo expofiso of cslnblislimcnt 
would be vnry liigli. 

60, Q. I agree that tbo otiior i>y.s(ciii is bettor. I 
Bupposo It would bp quite possible to ninoiul that Act 
so ns to oiiipowor tlio lei'y of a wntcr-ruto of tlio kind 
contemplated byyou ?— 1 think so, 

1 "’"s objected to by tho Sooro- 

tnry of fatnto in Nortboni India, but Hint was bocniiso 
tlioro Wn8_ no roslriclioii ; in this caso you only take 
power to imjiosc n rnto on a doriiiud area to wbioli you 
would procticnlly gunrnntco protection f— Yes 

08. Q. I don’t SCO why you require to enter into 
nil ngrccmqnt with cultivators ."—Not if -wo bnvo Jocal 
power outsido tlio ngroomoiit. 
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jVr F G GO. Q. In tlio some pnrogwpli you say— “ It irould 
"ii/i/. * sOein tlifttr in Olilin-ttisfiiirli ii wntcr-rate of Ke. 1 per 
* aero may safely bo estimated at tlio commonoeinotit, 
Vhicli may bo raised to Ks. 1-8*0 and tlion to Rs. 2" 
iVould yon iii that case set forth that you lutciiacd 
to work up to Ks. 2 P — ^Ycs. 

70. Q. It seems to mo that the allou’onco for col- 
lecting tho wntcr-rato of 2 nmiaS in the rtipco is es- 
treiuely liigli P — ^It is the ordinary rate of ailowanco 
given to the mnlgiiznr in these rrorinccs for the 
collection on belinlf of Govoriimenc of duos payable 
by persons other tliaii himself in his village. 

71. Q. In Northern India sro alloir'tlic heads of 
villages 3 per cent, and /many people have tliougnt 
that too high? — I supposo much depends on tho 
amount of tho assessment. 

ATr. Jiajatatna Mvdaliar . — lu Madras vro allow 10 
per cent. 

72. Q. (Mr. I/igliom.) — From your remarks I infer 
that you arc not in favour of tho Itamlek project 
being taken m band P — I am in favour of its being 
taken in hand ns an experimental measuio to seo tlio 
inluo of irrigation in block soil, on condition that the 
money applied to it is not withdrawn trom more cer- 
tain and more favoiirablo schemes in tho nee country. 
If tho Govcrnittciit of India aro prepared to provide 
funds outside tlioir ordinary grunt lor the Knmteic 
sclicinc, it would bo very advisable to take it up; if 
it means tbo postponement of ether works in the rico 
countiy, 1 would not advocate it. 

73. Q. There would bo no difliciilty in nroridings 
money if tho work is likely to pay ns a'cll as is Antici- 
pated in Air. Harriott’s iiotoP Do you think that 
cslimnto too sanguino P — ^1 linvo never seen tho esti- 
m.atc. 

71. Q. Speaking of irrigation works in _tho Ker- 
buddn district you would only proposo irrigation 
works there ns an cxpcrimcnlal inrnsuTo in black Mill. 
There must bo places in which a pcrniaiient supply of 
water is Avnilnuloi it is a <iucstion whetlicr a certain 
area might not ho put under irrigation by moans of 
steam ptuiips or lift, thus avoiding the heavy capital 
cspcndituro. Tlio objection to n pump is that it 
luvolvot licai'y aniiuni clmrgcs, but that expeiiditnro 
would vary witli tho demand for wnterj if there was 
no demand tho pumps could be utilized clsewbcro; 
another point is tlmt alien water 1ms to bo pumped 
extremo care is taken to secure ccouoiiiicnt distnlin- 
tion. Tims if sites were suiUililc pumping im-lalla* 
turns might bo useful P— -I am not an Bnginrer, but 
it seems to ino that tho country docs not Icnd'itsclf 
to any largo canal scliciue. Tho only pos-ibility for 
gravitation uorlts would be to have reservoirs in ibo 
smaller stiYUims running out of the Sntpiira lulls with 
short canal channels along the ridgci to the Ner- 
biiddn. I should like to see a stenm-iiump tried ns 
an cspcnnicnt.il measure, and it could bo easily 
worked from one of the rivers, 

Mr. J/uir-.l/nckfii;ic. — There is one diserenanej* be- 
tween your return and Air. Harnett's; take tho div 
tnot ot Jubbiilporo. Tho rainfall in the driest ye.ir 
is put by Mr. llarriott at 13 :39 you show it in 1690- 
1900 ns 3C '9o ? — 1 did not attempt to take out tlio 
driest year — I merely gave tho returns for the two 
famine years. My statement docs not pretend to 
show tho dnest year of rniiifnll. 

75. Q. In the statistics of taiiirs and wells I find 
tho incrcnso of durable wells is fairly continuous all 
tho way through , aro tlio figures correct or are they 
sitintcd like the tank statistics? — No; well is re- 
corded, as an irrigation well unless it has been n-ed 
for irrigation in Hint year; these statistics show 
clearly that year after year more ireils are being 
used for irrigation; ulicthcr they arc old wells or 
nen- wells that have sinco heen constructed for pur- 
poses of irrigation tho figures would not shovr. 

70 Q. Tlmn wo may take it that, as these statis- 
tics slioiv, there has been a cjnsidcrnble increase in 
tho use of noils throughout tho i’rovinco as a whole; 
and that tho increase is not eonfined to certain divi- 
sions. Would you not say from that that s-omo on- 
coiirngomcnt might be given to the extension of wolls 
ovon in Chhattisgnrh P — ^It might be worth while to 
oncourngc the construction of wells in Clihaitisgarh 
for tho irrigation of crops other tliiiii rico. 

77. Q. Is tbo small amount of well irrigation in 
these tracts duo to backwardness and want of enter- 
prise on tho part of tho population P — ^I doubt if you 
van put that forward as a general conclusion; if 
that wpro so you would see instances of the more en- 
terprising cultivators taking to well irrigation in nd- 
Tauco of their fellows, hut that is not tho case. 


78. Q. Do you think the country is as fully deve- 
loped in Ohhnttisgarli ns in Nerbuddn P — No. 

79. Q. Is there not a largo area of cultivable jrasto 
in tho Province P — No; tho limit of jiroiilnblo culti- 
vation Ims been roacbed in the majority of tbo 
districts. 

80. Q, Do yon not think that tho backwardness of 
the Proviiico gononally is duo to the fact that thcro 
has been so much loud for tho people to get that there 
has liccn,iio pressure on it P — Yes; I would like to 
Qualify tlio statement made in tho fifth paragraph of 
my note that tlicrd has been no obstaclo to tho ox- 
tcusion of irrigation arising from sparsity of popula- 
tion. 1 think in the past it has been a distinct ob- 
stacle to irrigation. With an increase of popnlncion 
tho cultivator must either extend his bolding or cnlti- 
vnto more, intensively. Until recent years thcro has 
been snfiicicnb land for Itiin to extend his cultivation 
without going in for more intens'ivo cultivation. I 
think this still applies to tho plateau districts and 
tho wider parts of tho rrovince, but not now to tho 
more fully populated rico tracts. Jn the Wningauga 
valley and iii Chbaltisgarh tho pressure of population 
oil the land has been sufllciciit to induce tho people to 
take up all methods of profitable irrigation within 
tlieir means. 

SI. Q. IIow long has this condition obtained on tbo 
Wningaiign nnd its Clmttisgnrli ? — ^Within n period 
of, .siij', 15 years. 

82. Q, Tho pressure i.s only just beginning?— I'cs^ 
nnd tho^ pressure lias been inado moro ociito by the 
long series of bad seasons that have followed. A 
man inaj* Imx’c a holding of 10 to 20 acres which sup- 
ported him in former limes, but it w'ill nofi do so m 
pad years and bo is consequently much more keen on 
irrigation at the pre-'ont time than ever before. 
Tliorc'is n distinct feeling among the pcopio Hint it 
is now necessary to go in for moro irrigation than 
formerly. 

63. G. regards Iho best protecliro 

measures in these tracts is the construction of largo 
works by Gorernment with an assured storage sup- 
ply P— Yes. 

81. 0. In the next place, you irauld encourng.o tfio 
digging of smaller tanks P— Yes. 

S3. (I- Would not nil these t.mks fail in a year of 
drought?— Not all ; it svould bo possitlo to got a cer- 
tain numher of tanks that would carry tliroiigh a 
year of drought, and jf they fnilotl there are years of 
comparative drought in which it makes nil tho differ- 
ence bclu'ccn a famine nnd n fnir crop. 

€8. Q. Would lbOC.97 ho an example of such a 
year P — It was more than a year of comparative 
drought ; even in that year the existing tank's did 
enormous benefit nnd saved a great deal of crop tliat 
would have been lost. 

^ S7. Q, Did they cause lev? need for relief in Clihat- 
tisgnrli Hum in other divisioasp— I rnnnot say, I 
was not bore, but it is on record that they did. 

BS. 0. Mr. Cradtlnck , — ^Tlicy required very much 
le^s relief in Chlinttisgarli jn 3890-97 os compared 
with 1899-1000. In the Wningauga rnlloy tliero was 
practically no relief required in 189C-97; it was con- 
fined to tho non-tank portion in Vninghat nnd llhnn- 
dnra ? — In Chhattisgarii tank irrigntaon is insignifi- 
cant, but I heard from the Settlement Officer tlmt 
wherever they had tanks it made all tlio dilTcrcnco. 

, Mr. Afiii’r-A/nekcnsir.— Generally all over the Kro- 
viuce ill 1899-1900 theso tanks irrigated a very small 
area? — Yes. 

89. Q, Aliisf we not come to the coiicliisiou that the 
great majority of the tallies would bold no w.ater nnd 
1)0 of no UPC in n year like that P— Yes, but they nro 
of Hie greatest raluo in n year uliich just falls short 
of that. 

f>0. 0, 'K’ould it not be better to trust to wells from 
a protective jioint of vioiv? Would they not hold 
uatcr ill tho worst year? — ^Wel! irrigation iu thc'o 
Provinces for rico cultivation is almost impractic- 
able; the present ngriculturAl practice in these Pro- 
vinces shows that well irrigation for rico is not 
carried out at all. 

01. Q. The gciirral rule fs that their tanks have 
boon full? — ^Eren in years when tnijai haio not been 
full they never resorlwl to wells. - 

02. G. Their tanks have always boon full, except in 
1899-1900, when they proved n broken rood; did that 
year htimulnte them to use wolls? — ^No. 

^ 03. Q. Tho experience of one year was not sufli- 
cient to teach them a lesson?— No; tbo possibility 
of well irrigation for rico is extremely small. 
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^ 01. Q. Jusfc over tho border, in Hydofnbnd, thcro 
18 a gront deal of rice irrigation from ■wells P — ^It 
■iroiild bo ncccssaty to find out tlie conditions prevail- 
ing tbcTo. The crops may bo heavier nnd more ralu- 
nblo; there may bo mneh less depth of water. 

05, Q. If you say that the depth of water is too 
great or that tho wells give' out I can understand 'it. 
but they seem to hold water when tanks do not, and 
so I do not understand tho despondent view you 
takoP — have not examined the statistics very ■well, 
hut I think you will find that tho depth of ■water 
in Ohhattisgarh is pretty, considerable. 

- 00. Q. L) there any reliable information ok to tho 
depth of snirmil water in the different ports of tho 
Province ? — T don’t think so. 

, 07. Q. 'Would it, bo worth wliilo to have a systc- 
matio examination made ? — I think it waul'd ho Very 
useful. 

08. <?. If it wore found that watotr was nvailablo 
for largo tracts of Clihattisgarh -nutliin easy reach 
of tho snrfacc, would you take an equally despondent 
view as to well irrigation ? — 1 am iiiclisod to tliink 
T ‘would. I think it would he impossible to induce 
tho people to lift water for rice. 

9U. 0. Tn Chhattisgarli would the people nob b'o 
inclined to make wells in tho area outside tanks? — > 
They h.avo not done so in tho past. 

100. Q. Would yon not like to seo wells under tlio 
ayahnl of tanks, so that when tanks fail they might 
give one or two waterings and thus save tlio crops 
at tho end of tfio year ? — I am nofc sure that a well 

, undomoath a tank would hold very much water. Tn 
connection with this question, I may point out that 
in certain rice districts, more particularly iir Sam- 
linlptir, well irrigation is not tniknou'n: it is prac- 
tised for Bugorcano cultivation ns far ns I remember. 

, 101. 0. Only for sugarcane nnd not for rioo? — 

Yes. Tlioy iiso it for sugarenno cultivation, which 
pays them. • But they Ho nob iiso it for rico. If it 
wore probtnblo why don’t they uso it? 

102. Q, It mnv ho possible that it has not occur- 
red to them. In Madr.ss there are thousands of 
svclls under tanks for ’this verr_ purpose P — 1 do not 
know tho conditioti.s under which well irrigation is 
used for rico in bladras. T should imngino that it is 
a very much bettor kind of cnltivntion than tho rico 
in the Ccntr.sl Provinces, which, perhaps, mnv account 
for its being profitnblo ■to rniso water from wells. 

103. 0- Uo you think, judging from tho ratcis in 
Madras, it is possible that tho outturn hero may bo 

. such ns to make it profitable to uso wells P — I doubt • 
' if it would bo possiblo. 

101. 0. Is tho rico. under tanks transplanted? — In 
the Waingnnga valley the whole of it is transplanted. 

105. Q, In Clihattisgarli ? — Only about 6 per /tent. 

ilfr. Hajaratna Hfudaliar. — It is precisely tho sams 
system that is followed there nnd it is in reference 
to such crops that well irrigation applies. 

3fr. Mwir-Maekr.nsie. — Suppose you had a few thou- 
sands of rupees placed at your command, would yon 
not ho inclined to oncourago theso o^oriraonts? — I 
win ho quite pleased to do it. If it is practised in 
otiicr parts successfully, wo ought to try and seo if it 
cannot ho dotto hero, 

lOG. <?. Havo you had any ■work in the distrihubion 
of iahavif — Not for many years. 

107. Q. Prom your Btntomcnt E, I should gather th^ 
tho amouWe of xalinvi that is poncrally distributed in 
this Province is decidedly small. Tiio largest amount 
giron for lurid improvomont is in tho year 1896-97 
when it Was 21 lakhs, Tn eomo of oar Bombay dis- 
tricts oven before tho famine wo gave out ns much as 

' 11‘lnkhs a year. 

The Fresitlcni . — In ono district? 

Mr. Muir-HIacltcnzic. — Yes, in tho Oamntio dis- 
trict. In ono district in n division wo gave Ils. 2^000 
. a year. Even if tlioro had been no Irrigation ^m- • 
mission, wo hoped to havo increased tho amount. 
Don’t you think bhcro is room for laigo oxtensionP^ 
Yes. 

108. Q. Do you think that if you Iiad a larger 
amount at your command more could ho distribute? 

. —Yes. 

109. Q. Has there ever been any shortage of 
allotmontP Havo you over been unablo to obtain tho 
fall allotmontP — As I undorsbond tho position of this 
Province, tho whole of tho money availahlo in tho 
shapo of loans in recent years has been given — ^it is 
more profitably spent— in seed loans to cultivators. 


110. Q. That is in famine years? — 'Evoiy year Afr, 
during tbo fast 4 or 5 years. 

■ 111. Q. You can’t speak of tho time before tbatP— 

I cannot. 

112. Q. Can you' tell mo wlietlior tbo practice of 
embanking wheat fields has been extending or con- 
tracting in_ recent years P-r-I boliova Mr. Harriott says 
that thoro is a tondoncy to extend it in Sangor. That 
is tho .only part that I know wlioro it has been ox- 
ionded. 

113. Q, Yon don’t think thot if money were liberal- 
ly placed at yoiir disposal, it would bo considerably ex- 
tended? — It is veiy doubtful whetlicr it could bo 
considerably extended. One is net sure of tho con- 
ditions suitable for embankment. 

114. Q. If you had larger sums placed at your dis- 
posal for fnhavi, how would you spend it; would you 
spend it almost nil on tanks ? — ^I would spend it, firstly, 
on banks nnd, secondly, on bunding wheat fields in 
tracts whore ib is at present successfully carried 
out. 

116. Q. On wells?— Yes, particularly in Nimar. 

116. Q. Are there nhy other districts, in which it 
can bo done successfully P — .Wells might bo possiblo 
nnd advances^ for wells might bo given in some of the 
plateau districts, more particularly m Botul, which 
has a certain amount of well irrigation. 

117. Q. Yon say that if oxemption of improvements 
from taxation were allowed, of improvements only, 
■ncdjplo would not gonorally understand its olfeoto. 

Mr. Ohitnavis said yesterday that people were hoHn- 
ritng to comparo ■tho assessments of different holdi'np^a 
and they wore beginning to understand a good deal 
about it. Do yon think thoro >s any tnitli in that? — 

It may bo pto^sibly true so far as the more intelligent 
and larger landowners nro conoomed. 

118. Q. A^malgnxar would at any rate understand . 
it? — Some might. 

119. Q. Not the generality?. — .The generality _would 
not. Not one in n thonsand would nnderscitnd it. 

120. 0- How much of your advance's is given for 
land improvement? — A very small percentage. 

121. Q, Do you think that any misapprehension of 
tho system stands in tho way of your gijing ndvancos. 

Yon don’t think that there is nnv spcoial difiScnlty in 
making advances to tenants? — ^No, 

122. <?. The amount that is given to different classes 
of holders is limited by rules. Enr instance, to an 
ordinary tonant yon do not givo more than tbroe times 
tho rent? — do not think that is quite n correct state- 
ment. The rule prox'ides that tho amount of loan 
must ho covered the vnlno of tho intoprest in tho 
lend po.ssresed cither by tho person npplvinr' fo'r tho 
loan or by persons who liavo given security for him, 

123. Q, Tfion it would bo nossible to givo him nioro 
than a certain multiple? — The question of multiple 
occurs only in a ease where tho_ person anplyini! for 
tho loan has himself no intorost in the land to offer it 
ns security, hut offers ns collatornl security tho lands 
of other tenants. 

3fr, (Iradilnel ;. — ^Tho rule is: “'Wlien tho_ person 
making the..;appIic.ations for tho loans has no interest 
in land to offer ns security, a loan may be made on tho 
joint personal’ seenriti' of not le?9 ■fhnn throe ocoti- 
pancy tenants. Provided that .the total amount of 
any loan iiuido under this rule shall not, ■without the 
sanction of tho Oimmiasioner, exceed three times the 
■total annual rental paid by such tenants on thoir 
land held in ocetjpaney right. For loans mode under 
this mlo a bond in Form E slmll bo taken from tho 
persons giving security." 

Mr. Mwir-3IacJicnzic — One of the reasons for the 
dola^ in the disposal of applications is tho necessity 
for inquiring ns to sficnrityP — Yes. 

124. Q, That is tho principal reason yon think P — 
Thero aro two reasons of equal importance*? firat, tho 
inquiry into tho seciirity ; second, ■the^ inquiry into tho 
nocessii^y for, nnd tho ■value of, tho improvomont. 

126. Q. Do you thuik it is necessary to inquire into 
.the vnlno of tlio improvement, if you Imow that tho 
man is going to spend tho money for tlm jiurposo for 
which it is given P— Nob ns largely ns it is done _at 
present. As far ns I know, the present custom is : 
papers nro sent to subordinate rovenno officials who 
have to go to tho spot and porstonally inquiro whether 
tho improvomont is on advisnhlo ono nnd whether tho 
man is likely to spend the money for tho purpose for 
which 'it is given and wh'ethor tho security that he 
gives is suffioicnfi. As far as I Icnow, practically thero 
IE a local inquiry in tho villagQi 
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12C. Q. Under your plnn for exemption of imprero- 
moiits, ivhich you stntra in (inswur to the rrMident, 
nnd in wliioli you Rnid tlint you would liavo more liber- 
al terms j;|von for largo uorks, you draw tlio lino at 
works costing Ils. CCO. If tliat lie cnrriwl out, I am 
afraid uells would practically o'capo exctupiion? — 
They would escape exemption under tbe luoro liberal 
rules recommended by jne for latgo works, but would 
bo osempletl as small works under Ibo exihtiiig rules. 

127, Q. Don’t you tliink Hint it is worth while to 
protect wells by e.\''inpti'onK? — ^The present lerins are 
not iltiborul, ami I do not know* tiuit they nro not 
sudicient. 

123. Q. IVhnt you nro anxious to do is to gel pmnll 
people to dig wells ns 'proteelion n,r;ninsl fnminef — 
'I’jio quedion tloes not enter iiito the case of a man «lig- 
ging a well ns much a.s the case in wliioh n man digs 
a tank, becniiso ih(> m-in that ninko.s n well makes it 
pundy for the benefit of bis own land from wliieli ho 
CNpi’cts flirert profit from nermsed cnltiiation under 
that well; blit a iiinn who iiiiikcs a tank iiiiikes it, 
getiernlly speaking, not niilv for the purposM ef irii- 
gnting bis own land, but nl.so for irrigating tbe land 
of bn. tennnt.s or of other people, llo does ml get 
snob n Inigo return fnim li.'s tank work ns that wliieh 
tlio other man would cet from bis well. 

120. Q. Dot's he not dig the tank in experlatiois of 
incrp.tsed rents? — lie do.s get ineriMs».l ri-nl-, hut 
that is a very sinall ^l<a^e of tho iiiereased prodtieo 
tlinl results from irngntiou. 

130. G- Is there any chance of niahitig n t-'tuk if 
there is no chanre of yi'Kiiig a fair ritiimF— 1 think 
Unit a majority of the tank'* in the Central Vrovtni.s 
h.ivii been in.'idii quite as liiticli from motives of charit 
and pri"-^ure of public opinion as for inilerinl profit. 

131. Q. Tliat is, the ground on whhli you wmild 

liopo for considi'rab!" extension ni futnTe—cl'nrUy ? 
- S'ow .o-daya tbe beiiefiis of irrignlion from tank- nro 
sery mnrii better appreciated tban they were formerly. 
The motive of ch.nrity is one of the reasons why I 
thought tint tIn-tv would he .s eharni in liiming nil 
of tiieai into na it would app'.sl to the 

ndigious clement r.-it!K'r than the I'Uni.'tit of gain. 

l.'l'J. <1. Another rea”<in that you gave for iiut es- 
lending this oxompHen to a eranller class nf improve- 
incnts, was tint o gn'it d-al of trnuhle would im eii- 
tailed in the matter of makiiig sMtleiueiits. I do not 
qiiilo nnder-ilniid what troiilde would nri'e? — In a 
part’cular dislnct that comes under fettleni»nt. the 
Seltlement tJIfici r lies to lix the lenlnl i.nlue of the 
land. If then' is an exemption for a pcno'l of year; 
the rnitid vahic In* to t'"‘ ct'er»s| ,st th>‘ end of that 
period, 10 that tlie Deputy C.)nirAi*-sio.ner would con- 
tiniially have to d*Ml with t.s. o. in which 'le's sen* turn 
period 1ms expired and ui ninth it is nece-’-ary to 
give notice to people .ind iafonn them that ihe r.nt 
has gone up. 

I.IO. Q. Tiicre is that '.sine lert of tnniWe in any- 
thing th.sl you giic e.x.'m!>tiO'i for .it th« end of the 
nesi. seMif-mei'.t >' — No. That work* uutemiatic.ally at 
each pettlemont. Tnieu iv new rellloitieiu. is made tljo 
SSeltlemont Olfic.-r peitlei it -traight nvay. Huppoo 
there is a siti.sll holding ’the i.'Ot.il uduc of I'hieh is 
Its, 10. hill, on nicomt of impiavein Mil »t n fixel 
at Rs. S for a period of S year* nfler the fixa'ion. At 
the iMid of tltfv-e y» ars, the D-pnty re.mnis-ioiier 
will liiis'o to gi t tho r.'gistrr of tli,’'" excniplisi’X rnd 
serve iinlice to the party ennr'riied lint Ins rent has 
now lieeii incri’M’.ed fr.iiii llx, 8 to lf>. If the'e c:,m s 
bepome niiin"roiis. they iiniMi ii crest »!• '•! of tri.'iblc. 
Directly sou pn in for fiscl periiKiS <f ye-»r*«, which 
keen (ontinmdly’ varying, you wll have lan-i e.snti- 
nitnlly eroppipg* up. from ye-tr to year, of exemptions 
running out and full a'sr-'Turnts being due. 

1,31. Q IIow the thill" is worked in the Ihinjnli is 
that they do not p'vo rscmptmii ni you piopevc, but 
they exempt them from cnlian.viiiiitit for a fixed petioil 
sihicii might terminate at the next acttlewent. _Do 
you tliini: sncli a tleng i* vorknhle? D.n yon fhjidr 
that mero tiouMe should prevent you from givint; 
tlmm eseiiiption, if the grant of snrh exemption would 
iiidiire them to mnko improvcimentsf— I do not think 
that mere (reiihio would Im a sufficient reason.^ Tint 
is only a Mihsidmry reason; my main reason is tlinl 
tlio present rules are quite liberal eiimigli for mnnll 
storks and tlie periotl of cxempiioii urimlnl under the 
present rides is quite a, pufli neat rerognilion, and is 
not an iirniffieient motis'o for one to iinderlako them. 
But in It c.s«o svhere a nmn has to make large works 
ami incur a deal of expeiiditur.'’, not for his owti im- 
medinto hcnefit, I tlnnlc ho is deterre 1 by the quoslinn 
of a-sscssment. 


135. Q, I SCO timt in theso Into yean, tho nurabor 
of Attclic/io pt non-diirablo wells has contributed n good 
deal to irrigation, IVhero these wells m.ido in fairly 
largo mimberj in consoqueiico of famine with tho 
hopes of Imving n catch crop or fodder crop ? — can- 
not sny. 1 was not lioro during tho famiiio. As f.it 
us I know there was no p.irticular tract tit tho Tro- 
yinco in which there w.ms any estriiordinary exten- 
sion of well irrigation during the famine. Jfy own 
personal cxpcricnco after tho fntnino goes to show that 
smnll numbers of wells w'ere inado tbrouglunic nil tho 
districts rather than thoro bc-mg a special impetus 
given to tbeir construct ion in any particular tract. 

130. Q, l( baa been lironghl out, I think, tliat in 
practiro tlio periotl of repayment for iahavi soldoni 
exceed-. 10 years. Do you iliinic tluit state of things 
oiiglil to bi) iiltercil iiiiil tho period of repayment 
hIiouIiI generntl.y he mndu as m.'iriy eqtnil ns pos^iblci 
to the full period of 35 jo.srs? — fn juirticiilar cases 
1 tbuilc the cii-tcrntioii given hy tiie riih-.s might Im 
more Jiber.slly worked, but I do not think that there 
will bo liny largo lulvatitiigp arising from a general 
lenjdlie'iiiig of the time. 

137. (f. Don’t yon Ibin): that pcoide would ho more 
ready to take lo.ins if they are permitted to repay 
them in II longer period 'r -No, except for largo loans 
for l.irgo i.orks. 'I'lio gi-iier.il wish of tho cultivator 
i-. to try mid repay lliu io.in in a-, sliort a period as ho 
can. 

Q. Mr. Cliitnoris and a malgiixnr, whom wo 
lio.inl. favoured long periods? — I hav.' iiot. Jieiird mutli 
cmnpinini from tenants nboiit tlie period. 

t*. With rrfeit'iico to tho obdacles to extension 
of irrij'atliui mentioned in paragraph 1C, you don’t 
mention the ob-taele that is met with elsewhere: that 
is, piHiple lower ilo-ili mi irri.’ation i-yitem objecting 
to the iilbif i! inn of WMter to tin* people alnie them 
iiitliuiit ■■vtn ihegniimd that tlieiroa'ii jupply isdirai' 
ni«htd. hnt. simply on '.be div’i the-mang-r sy.-Sem 
nii'l on Hie groMiid <lui; ilm only p,x>ph> that bate a 
right t'l the viil.T dll' llici'i-elvei, r.iitl nn outrider 
bus sny ri.qht to r-'ceivo it. I« there any inch obslmc- 
tieo occurring?'— It I ball' hy.snl of it, but not 

in mimeroiis e.a es. In t'hhivltls'zarh, moro pnrticulaily 
where the "tar" i.y'-tein I.as' been uitiodiuvd. they 
obje'i to let the ehatitiels Im made reross the vilbiges, 

no. f). Wculil yon kintlly dif.crib'o tin* “tar” snyi- 
tim?-.\s f.ir ns I have ireii it, it consists genenitly 
of a hum! airo'.s tin. bend of a luifo, wbieh catches 
till* water iit a fairly Jiigb Ificl srlniiiv it is token liy 
a plnin ejirthen (bnnii>'‘l alniig a rnig" a* liigb as po- 
j>il.!e i.nd ns far as tho wti*er will nni nnd tho fields 
lire irriii'itisl on Imih sides. 

Ml, C'- .tn* lhe-o buK'h thrown up frc-li every year 
or <Me they perinaii-ist ?~Thc,v are thrown up eiery 
ji'ir. 

1J2. <*. You don’t Ihlnfc that it would be neec-i.ary 
for ItiivcriH'i'Mit to ac'iiiitss rights over wii‘.«r in tho 
*.ame v..iy ns limy rrinire rights oxer h n I, s.-) that 
they luBV control th,. dislTihntinn of w.Mii.r:*— I tbiuk 
riot, .\s far as I kitiiw in this J'rovintc, the rinvorn- 
meat has o'o-.xdy got a right over water in nnvipablo 
htri,'.Mins and rivers, Tle-rc iit ..omo M’etion in the 
Lind iL-vemirt Act nlwnit it, .\s for the control of 
w.it-'r.supply in tnnlrs mil in drainage nrr.is niy belief 
is that any'iiiterfercni-' by b-girlntiiUI woill 1 do irtlicb 
more harm tb m gwsl liy hriptn,: to brovk up and 
throw into cenfii-io!! the «y-te:n which is id pii'-ent 
very wsll i.satiag.'d by vdkigo cn*lom. 

lin. .Ml lb.-' Village vustoins are rcconled in 
V.’njiL-.ul-er? ? — Y.'s. 

li;. (*, In what v.ny ran you e'lfotc** _n enstom?— 
I'lulcr th" Land Itoveniie Act, under which a custom 
I an be iiotlficiL l«j the Depii'.y Ceminisrioiier, and tf 
D per-on hrotiks Shat ciisioin bo ft liable to be punislud 
with a fiiio. 

ll.’. C. Tlio existenn* of that pmvbslon is .snOielcnt 
to •!>. the rtislom i>nfori.'Oil,''-.YVs. 

I Ifi. Q, I gather that there nro i»Ionfy of sites 
iivailablo for iivw tnnl:«? — Ye?. 

117. O' 3’or private tanks? — ^Yes. 

I IS. 0. Bo you think that it would do gocsl if imy 
rori of Piirvisy is made or if tlie people rewire K.ino 
nssiriance from tin? Puhlla BTork's Dop.xrtmt*nt as to 
where tliey ‘hoiihl es?iist met* their tanks? — ^Yes, for 
largo works the Pubbe B’orka Department may giro 
very valuablo nsiislance. lint in tho ease of small 
village tanks T do not know if rii? n*sistorioe of tht> 
I’ublie AVorks Department would Im of Rtoal binoSt, 
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• 149. Q. If n man is going to apond ns much ns Rs. 
1,000, do you think it is worth while to giro him that 
ossistancqP — ho got export advico from an' irriga- 
tion Engineer, I think it would probably bo useful. 

UiO. Q. But W’lint nbont'such export advico ns could 
bo giv6n by subordinatesP — do nab know tl at it 
would bo of great advantage. There are export tank- 
diggers among the people themselves who are oxtra- 
ordin.arily good nt laying out levels of channels' and 
bunds. Any malgiiznr who wishes to build a big tank 
collects a body of iheso experts roned the F]>ot where 
ho proposes to build his tank, has a talk with them 
over it, and decides what the lcv<>ls ought to bo and 
what iho height of the bunds should ho. 

in. Q. You say in paragraph SO on pago 7 that 
tanks an often kept in a had state of repair, parti- 
cularly wlicro the owner has himself little or no land 
. below tlio tank And so on. I shniitd infer from that 
that tbo existing law is hardly suflicien't to enable you 
to compel an owner to put the tank in good repair. 
Don't you think that further powers are required P I 
don't think so. If the present pnwors nro used freely, 
I think thor would bo quite snflicienb. In any parti- 
cular ease where you may have to deal v ith a recal- 
citrant owner who refuses to rcp.sir the t.siik, the ad- 
vantage you would gain by further legislation would 
bn very small ns compared with tlio danger of inter- 
fering with existing village customs. 

152. Q. You think flint the complaints ofton re- 
ceivo'l by Revenue Olficers nro from raynts that tho 
inalgiizars won't allow his tank to be eiit._ You send 
nn ofiicer to inspect the idoco and submit a report 
and a ni.slguzar may be ordered to cub the tank and 
allow 80 much quantity of water. If ha does not 
nlipy your order can you enforce the onstom under 
tho Wajib-ul-.srxP 

^ 3/r. CraddoeJ ;, — But ho ".an bring n civil suit to set 
It aside. 

Mr. .Ifufr-JIfnehcnsfc. — Considering how Tnlunhlc 
tlirso tanka aro as a mensnro of procyition against 
f.amtno in traeth exposed to ,it, do you think that if 
a general notification was made that tho Gnverninont 
would never fake any vre'e rates on nccount of improve- 
ments efTeeted by tbo constniotion of tanks p.eoplo 
■would understand it and that it would giro a conside.r- 
nhlo stimulus to their constniction ? — I tliik it wight. 

1C3. C. The thing, was somewhat pressed elsewhere 
that if a man made a tank and task w.ster from a 
stream the (loromment should not charge any reraltv 
<m that water and that fact should ho made widely 
known. Would you net be prjpn.'ed to go so far ns 
Hint to encourage pcoplo to protect themselves ?—t 
think it is an unnecessary fncriricc of revenuo. 

1/ii. <3. Would tho sacrifico bo iiiuch? What per- 
centage of revenno would that come to?— It might at 
present bo estimated roughly nt Re. 1 per acre. 

l.'iO. Q. Suppose you had 500,000 acres, don't you 
think it is giving up 5 lakhs? — It is C Inklis a 
year. 


Mr. Muir-MacRenzie . — ^In what way wiU you manage Jlfr. F. 0 
to estimate tho areas that are irrigated by pojrcolo. ' 'siu. ' 

tion. Is it nob rather a difTicult business? — 1 can give ^ 

you statistics' which will show you tho area tlinb is 
irrigated by percolation nt tho fnmo of tho sottlcment 
because it is then reoordod whnt area is irrigated dnd 
what IS irrigablo. 

160. Q. It is, ns a matter of fact, land ascertainod by 
inspection to bo irrigated? — ^Yes, and it* is the host 
irrigated land of the lot. 

• There was one atatement by Mr. Harriott which X • 
do not think was qnito understood. Wlicn Im .was 
examined, I understood him to say that cultivators 
only paid water-rato to tho owners of private tanks 
in j’care when they took water. That 1 think is hog 
correct. As far ns I linvo nsoertained from cultivn- 
toia they pay wnter-rnto uvoty year wlictlier they 
take water or not, except in years when water is not 
available’. 

Mr. Fajaralna df’UtZolior.— Govornment spent_ lar^e 
sums of money in this I’rovinco in tho Inst famine in 
repairing many private tanks? — ^Ycs. 

ICl. Q. Can you s.ay whnt amount was spent and 
how many t.ank8 were thus repaired? — am afraid I 
cannot tell yon. Tho Commissioner of Clilinttisgarh 
has collected that information for you. He has gob 
•spcoinl xtatisties to show what nre.'w nro actually irri- 
gated by works con^riirtcd by Government. 

162. G. Is tbero any intention of recovering tho 
wholo or a portion of that money from malgiizarsP — I 
bclievn nob. In tho last fainino tbo wliolc of tbo ex- 
penditure was incurred by Government. It w<is nob 
advanced ns a lo.aii by Governmont, but spent by Gov- 
ernment on lolief works of which tho malguzar was 
tho manager. 

ip3. Q. You stated in reply, to hfr. Higham that 
logidation would ho necessary to cnablo yon to 
charge a water-rato on lands commanded by new irri- 
gation works wlictlier water was taken or not? — Yes. 

KM. Q. Don't jrou think that tho difficulty could bo 
got over by olnssifjeing tho land ns wet in your settle- 
ment and assessing water advantngo rate?- -One 
objection from the Government’s point of view is that 
tho revenno would norer bo realised except upon a 
revision of srtfloinent nnd therefore if the Oovem- 
ment made irrigation works during tho etirroncy of a 
settlement it would gefc no return until that nettle- 
ment has expired. 

1C5. G. Could nob that difficulty he got over if .at 
tho original settlement you doclaro in the notific.s- 
tion that the elnesifieation c,f tho land would b" alter* 
ed during tho currency of tho settlement if iho Goverr- 
ment spent money on conslnirtiiig irrig.stion works? 

- Ihifb might perhaps bo possible. But I am not pnito 
sure whether it will bo legal under .the jircscnt law. 

It will he n very enmbroirs way of doing it. 


_ ICG.- G. Yes?— -T do not think it would, ho a suffi- 
ciontly strong stimulus to jusfify the sacrifico of ai 
mueli rovontie. 

l.'>7. G- W that is proclaimed cvetywliero don’t you 
think it wonld rather striko them os being really some- 
thing good?— I do not thirk it would bo siieli a 
strong stimulus ns a personal distinction or ns nn 
abatement of a fraction of their assessment. In Bom- 
bay you exempt tho improvement perpetually. 

ICS. G- H'c exempt thorn pcrpotiially, hub that is n 
difforont thing. Liko other Provinces wo are not 
altogether con.si.stont. If a man takes water from a 
idrenm tho tliooiy is that Hie stream belongs to Gov- 
ernment and tho water 'tnlccii therefrom must ho charg- 
ed for. It has boon eiiggested by many pcoplo that 
wo should not do that in aren.s exposed to famino in 
order to oneourago people fo utiliso water ns much rs 
they could, nnd that wo aiiisb toll them that wo would 
not charge anything .for tiro water so 'KikoiiP— I am 
unilar the imp.re.ssion that although -yon excopfc im- 
provomoiits yoii do tnko a wot-rato or nn irrigahility 
rate. 

ICG. G> f*iho subsoil water nsscssmoiit in ono 
part of a particular district. But that is stopped? — I 
was under tho impression that you fnok subsoil water 
advantage rate all over tho presidency. 

-Vr. Itnjnrninn Mvdaliar. — ^In'tho Madras Presi- 
dency there is no charge. Tito' land is classed as dry 
and even in tho roristoU’ of sottlcment its clnssifica- 
iion is not nitored, 

Yol. TV. 


^166. G- Ts it not nil easy way of goltinu over tlio 
difficulty nhoiit legislation? — It is open to tho strong- 
est objection in that half the inerenso goes to tho 
landlord who has nob spent anything. 

Mr. J?fljar.-.?nff J/wdnlmr.— In tiro Periynr tracts tho 
Government reserved such a newer and if the same 
course 1)0 followed in this Province wo might avoid 
tho necessity for legislation. 

dfr. Iligham . — ^They do not rcsorvo it in this Pro- 
vinco. 

Mr. Mwir-MaehfiizSf .. — ^Tliey might reserve it in tlio 
next settlement. 

Mr. Jiajnrnfna Mvrioh'ar. — ^During tiro currency of 
tho settlement P 

Mr. 3f«ir-.lfaekensic.— You cannot issue a. nntifios- 
tion during tho curronoy of n Bctticmcnt. Wo follow 
the samo practice in Pnmhny. At the time of scttlo- 
ment wo notify that tho assessment is not liahlo to 
enhancement during tho period nf settlement, except 
if tho Government wore to introduco improvements. 
•Yon cannot do that niulc'r tho existing law in this 
Province? — T do not think so, rnd in any en'b the 
malgnznr would, under such a. system, got half tho 
incronsod rental, whereas Governmont ought to get 
tho wholo. 

Mr, Fajaralna MviaUar . — You ohjeot to ■•.ho pormn- 
nent exemption from enhancement of assessment on 
nccount of privato improvomentsP— Yes, . 


9.0 . 
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3/r. F. Q. lfe7, Q, Sowing tho Govornmcnt doc3 not spend 
Slv* any money on sudi improvements, on vrlmt ground do 
- ' ■ ■■ you object to such exemption ?— Jiy ground is that nil 
improvements of that natiiro aro based upon the nd- 
. vantages of the soil and tboroforo tlio Government is 
ontitlcd to a share in tho profits of those advantages. 
If a land is irrigable from a will, tho owner is not 
onriticd to tho wholo exemption simply hecuuso ho has 
bnilt a well. Tho Government is entitled to some 
sharo of tho profits bccauso it was found possible to 
build a well on that land. 

1<38. Q. Qlr. Mv,ir-2latktnsic .) — You mean tliat 
land with water within easy roach is more valuable 
than land with water at h greater depth?— Yes. 

169. Q. {3/r. Jtajarafflo Mudaliar .) — But tho Uov- 
ernmont would not reap any ndvantago unless tho ra> 
ynt built tho well. He pays his own money and reaps 
advantages with tho aid of irrigation which the Go- 
rernment has not provided P—Tlio Government pro- 
vides him with tho land and provides him with water 
at a particular depth. 

170. Hoes the Government spend any money in 
providing water? — No. 

171. Q. That is tho reason for pemancntly .exempt- 
ing from enhancemont all (assessment on improve- 
menta. In 1854 this exemption was granted. Bince 
then thcro has been an enormous inoremo in tho num- 
ber of wells in the Madras Presidency. The poopJo 
understand and appreedato it because tbe land is 
classed as dry. Thoro is a misapprehension in Bombay 
but not in Madras. You refer in pnrngrapli 13 to tho 
system of remission of ono-eighth jama. How would 
it remove tho misapprehension ? On the total hold- 
ing there would still bo an onlmncement ? — Tho mis- 
apprehonsion would ho removed like thia._ In tho 
first place, you would remit one-eighth of his reveniio 
straight away. You give him a^ reduction to start 
with. Supposing a malguzar has a village which pays 
a revenue of Its. 100, you remit ono-ei^it of that at 
once, .and you say to him — “ Your jama will not bo en- 
hanced for“a period varying with the amount of money 
spont.” If ho spent Us, 500 the period might ho 10 
years, and if ho spent Rs. IjOOO it might be 2D ye.axs. 
Ho will have an exemption of ono-eighth of tho full 
nssessmont for all time. 

172.. Q. Yon would nOt give it to him on tho wholo 
village ?— No, only tho area improved. 

173. Q. Bub tho assessment of tho village ns a 
wholo may bo enhanced P — ^Yos. But tho area im- 
proved is made into a separate mahal, the rovonue of 
which is not enhanced, 

Mr. MwV-Jlfacircnsic. — ^It is very much on a yar 
with what is liigWy valued in Madras— something 
like nn inam. 

Mr. liajaratna Mndaliar . — •Hiidcr your system of 
assessing tho entiro village may not tho malguzar bo 
Jed to think that tlio cnh.mccment on the vlllago is so 
great ns to swallow up tho one-eighth’ remission? — 
My proposal would work as follows : — If a man has 
got a village and makes a tank, so much of the land 
as is irrigated by that tank is marked oS. Yon ^vo 
him a separate jtaita for that part, and give him a 
separate fanad saying that ho holds at seven-efighths 
of tho existing jama for many years and on tho expiry 
of that period, permanently at sovon-eiglitlis of tho 
jama assessable. Ho thereupon becomes a tvium- 
dar. 

Mr. Giaddoeli. — ^If you explain to ©very man tho 
rato on each of tho diiTorent soils, ho would not prob- 
ably understand it. But if you just mark out a por- 
tion and calculate a separate assessment on it ho will 
understand it. 

Mr. Bajaratna Idvdaliar . — ^Ho wjll got one-eighth 
remission. 

The President . — That might bo doubled or trebled 
in value in course of time. 

Sir. Bajaratna JludaJiar , — At tlio next royision 
what will you do ?— Ho will hold at sevon-oighths of 
the jama existing at tho timo when tho irnprovemont 
was mndo for his fixed period of years, irrcspoctivo 
of tho fact whether a revision intervenes in that 
fixed period or not. Suppose tho, area is assessed at 
Bs. 100 before tho improvement is made. On making 
the improvement, tho holder will he allowed to hold 
at Its. 87-8-0 for his fixed period of years, B.ay 25 
years. During this fixed period, a revision settlo- 
ment may bo mado in the district, say after 15 years, 
in which tho jama assessable may be raised from 
Bs. 100 to 150. For the remaining 10 years of 'his 
fixed period, ho would, still hold at Bs. 87-8-0 and at 
tho end of that period ho would hold at seven-eighths 
of Bs. 150. 


. 174. Q. But tho enhancemont at a subsequent revi- 
sion on this parhcniar plot might bo so high ns to 
swallow up tlio remission ? — ^Tlio remission can never 
be swallowed up, because, but for tho remission, the 
onhancomciit would ho still higher. 

176. Q. That is a doubtful point. Tho wholo diffi- 
culty will disappear if, as Mr. Miiir-Maskonzio stated, 
you grant perinanont exemption for improvements. 

Mr. Craddock . — ^At any nito you must insure to 
Govornmcnt some portion of tho increase. 

Mr. Bajaratna Sl^iddliar . — Tho incronso' duo to 
high prices will bo secured to Govommont. 

Mr. Craddoek, — Yon should gob somothiog out of 
tho water ndvantago ns well. 

Mr. Bajaratna Shtdallar . — Is it worth while daim- 
ing it, considering the adv.antages that you otKer- 
wise derive ? 

Mr. Omddoeh , — ^It may bo several lakhs of rupees. 

Mr. Bajaratna Slvdaliar . — Considering tho number 
of wells and fiinks that you have, can you not afford 
to forego tho amount? — You will have a great deal of 
opportunity of Itoaring .what the native witnesses 
say, and I am inclined to think they will consider my 
Bcncmo a greater stimulus to improvenients than per- 
manent exemption of the improvement. 

176. Q. Mr. Chitnavis said that he advocated per- 
manent exemption ? — You ask ordinary men which 
they would have — permanent exemption of improvo- 
ments or Jukum grants. You will find that tho 
majority will plump for tho iukam grant. 

177. Q. There is somctliing very tempting in tho 
offer of making thorn mvafidars. But when they find 
that At tho end of tho next settlement tho enhance- 
ment has been very great, they will turn round cud 
say "all this- was a blind." 

Mr. CraddoeT :. — They do not look so far as that. 
Tlioy loavo all to chanca. 

Sir. Bajaratna Mvdaltar . — ^In pago 7 of your Ap- 
pendix tho number of tanks shown against 1804-95 in 
Bconi is 2,411, whereas tho number in thj precediDg. 
and succeeding years is only 500 and odd?— I have 
verified tho figure and it is correct. . The difforonco is 
probably duo to. tho fact that in 1894-95 every petty 
pond was returned ns a tank. 

178. C. On page 11 the area irrigated uner woA's 
in Balaghat Jvhalsa in 1892-03 is shown 13,035; but 
for the preceding and succeeding years the figuros res- 
pectively are 3,211 and 2,228. Tho numbor of wells 
docs no’c show a largo variation?— I have verified tbo 
figure, which agrees with the returns, but I cannot 
explain tho difference. 

179. <?. In tlio same way in tho Bliandara HHalsa, 
the areia. under wells in tho year 1890-1000 was 1 077, 
whereas in the next year it rose to 2,300, although the 
numbor of -temporary wells shows n .dccroaso from 
1,334 to 463? — ^In tlio year 1899-1900 thcro was fa- 
mine, when all the wells ran dry and tho amount of 
the area irrigated was extremely small oning'to the 
limited supply 'of water; but tho year 1901 was fairly 
good and the wolls compinndcd a good area. 

180. Q. In the year proceeding 1899-1900 tomporaiy 
wells wore over IjOOO, whorons it fell to 463 in 1900- 
01. Is thoro any inistako? — On yorifying tho figuies 
I find that, through error, tho number of wdls was 
returned ns 436 instead of 1,-1C3. Tho latter figure 
is correct. 

. .181. Q, On pago 13 in regard to Bil.aspUr Khalsa 
against 1896-97 there is an enormous jump under 

other, sources,” the area irrigated being 30,871 ns 
against 1,576 in the preceding year? — 1 have verified 
the figure, .which is correct according to tho returns. 
In tluat year of short rainfall tho cultivators resort- 
ed very freely to streams for obtaining irrigation 
water. 

182. Q. On page 7 of yionr note in paragraph 19 
you Hso the term " net cropped area ”. Wbat does that 
term mhan? Is it^oxclusivo.of tho second crop?— The' 
net cropped area is tho actual area under crop, irro- 
spectivo of tbo foot whether it was cropped once or' 
twice. 

183. Q. In giving exemption whlcli yon propose to' 
do b.v miiofi would you take a money limit or an aoro- 
ago limit? — I would 'tako both limits. ■ ‘ -- ’ . 

181. Q. Would it bo possible to estimate tho outlay? 
Would it not bo safer to tgko the ooresge limit, the 
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JtFobnblo area that might t)6 irrigated, iustoad of tbo 
outlay?— Under our present system wo take both the 
limits without any diificttlty. ■■ 

. 185. 0._How would it be pdssiblo to fix tins outlay? 
—Wo do it by local inquiry at the time of the settle^ 
inont. 

1E6. Q. A proprietor may sty that ho spent 
Jls. 10, 000', while no nctiinlly- spent only Jls. 2,000? — 
Tho hvnd is there land tho tank is thoro. Anybody 
can tucasuro up llio curth-work and sco what tho 
amount of tho earth-work is. 

. 187. Q. Is it not suiHcient to take tho capacity of a 
Work and tho area irrigated and then grant tho 
exemptions? — J think not. In that case if a man has 
got an exlrcmoly favourable work in which his outlay 
per irrigated aero is rc^ small indeed, ho would not 
conio under the exemption rule, although lio may. bq 
well entitled to it. If you limit largo works to. tho 
sum spent per acre, which is, 1 understand, what you 
suggest, it may bo that a man h.as a. farotirablo site 
in which Iso could make n tank at a cost of Us. 500, 
and irrigate a largo area; lio would not come within 
tlio limit of exemption. Hut if ho had n more'difli- 
cult work which had cost him Us. 1,000 you would 
then let him in. 

ISS. C- I did not moan that,. Z put it to you, if a 
tn.iu .‘.pent n .sum of money and irrigtilcd 20 acres in n 
luon favournblo place, and another man who spent 
twice tho sum was only able to irrignto half that area 
in some other loc.-ility, the scennd man would bo in ei 
less fnrnurablo position than tho lost man?— -AVlint X 
propose to do is to draw n distinction between In^cr 
works and smnllcr works. 1 cannot draw that distinc- 
tion on tho cost per ncro. If I do that, L may oxciudo 
a man who may huvo spent n inrgu sum upon n work 
svhich irrigates a small area. 

189. Q. How would you distincurali thorn?— You 
have tho capital outlay of tho tank, say. Us. 1,000. 
j:.seniption svill not extend over an area upou svhich 


less than, say. Us. 10 per aero lias been spout. If he 
spends Us. 1,000 to irrigate 100 acres of land, ho. will 
got it all free under the exemption rules. Hut if .no 
irrigates 160 acres of land, he "will only got oxemgtion 
for 100 acres. 
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190. Q. Snpposo ho irrigates 60 aorers P — He svill got 
exemption for thoso 60 acres only. That -is, ho svill 
got exemption for tho actual area benefited by. the 
tank, provided it docs not exceed tho maximum limit. 


101. Q. Your money limit must bo very arbitral? .. 
— ^li is an arbitrary limit. , Yeti camurt have anything 
but an arbitrary limit. I suggest Us. 12 an acre< 

192. What is tbo objection to granting exemp- 
tion to the whole area irrigated? — ^Because it may bo 
unrcnsonablo. By tlirosring a bund at a cost, of Us. 20 
across tho stream a man might bo able to irrigate 100 
acres. For making that small bund it is not neces- 
sary that tho Govornmont should give up its revenue 
on tlioso 100 acres of land. It is unreasonable to 
expect Government to do it. 

193. Q. Siippoiso you wore given a largo sum of 
money to distribute in. the way of loans tor tlio con- 
Btructioii of wolls, w'ould you spend it on tho con- 
struction of wells in wot lands rather than on dry 
lauds? Suppose you liad a Inkk of rupees to advance 
for tlio construction of wolls, would you profor to 
advanco tho money to persons who wish to sink, wells 
in Wot lands imdor tanks, or to porsons who. wish to 
sink wolls on dry laud? — 1 would prefer to sink tv oils 
on dry lands. 

191. Q. On what ground? — Bccauso tho wot land 
ni tho present tune is nt least partially protected. 

195. 0. Where it is not fully protected, would it 
not bo better to spend the money on tho construction 
of wells in such ureas so tliab they may be fully pro- 
tected by oiiabling tho cultivator to give one or more 
waterings and thus protect -tho crops irhich might 
otherwise bo lost?— 1 think I would prefer to spend 
it on tho worst protected dry crop lauds. 
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In tho following nolo I hnvo set dorrn tho conclusions 
which I hnvo formed on the subject of irrigation in 
the Central Provinces, as tho rc.sult botli of provious 
expciicnco of the province ond of my tour with tbo 
' Irrigation Commissiou. 

2. Tho subjcct-ranUor. of 
UenaiondnvrhlciionuMcrcd. tlio Hoto is considered uudor 
, lour hondslt — 

I, — Tho ngrioiilturnl circumstances of tho pro- 
vince, eliowing Iho extenl to which irri- 
gation is already practised. 

II. — The measures which should bo taken by tho 
Stato itself to extend irrigation. 

III. — ^Tho moans and extent to which private 

effort should bo atimulatcd and assisted 
in providing or improving irrigtion. 

IV. — Tho immediate practical, steps to bo taken 

to bring about the objects desired. 

l.~Thc agricultural cWcumslanccs of the province, 
showing the extent to which irrigation ts already 
practised, 

3. An account of tho agriculture of tho province as 
it was in normal times, and 
Rrlmacrlarltoltorrpntiou of tho ofl:ccts Upon it of the 
ihciamiiiM. Borics of had years. TyhtcU 

culminated in 1890-07, is 

f iven in the Kepoii on tho Fninino of 1890-07, Clinplor 
(pnriigrapliB 12 to 26), and this account was subsc- 
guently brniiglit up to date in tho first clinplor of tho 
Itepors fin tho Famine of 1899-1000 (niiragraplis 16 to 
31). A xoferenco to tUom paTiigraplia will snvo uu 
overburdening of this note with a numlJor of details 
and figures. 

4. Soil, rainfall and subsoil nro tho main factors 
in determining tho .diiloront 
Kataral fcatires niTtctlns sert. agriciiUural practices, in 
cultmal ptgellct, various parts of tho province. 

' In respect to tho two first; 


wo nro in possession of fairly complete information ^ 
but ns regards tho lust, which is also possibly tim 
most important, our knowlcdgo is oxtromoly meagre 
and unopplied. 

For instance, subject ta correction by anybody with 
sctcxitiflc knowlodgo, 1 would 
Plflcrvocc^ iu W-ci toll. nccsount for a marked 
ngriculturm diuoronco bo 
twocn our doop black soils in different parts of tho 
nroviiico by peculiarities of tho subsoil or uuderlying 
rock. In tho areas to tbo west of tbo proriiice, com- 
iirisiug Nimar, tho Snusar Tahsil of Clmiiidwarn, tho 
portions of hfngpiir and Wnrdha which ho to tho Tvest 
of the I’onoli and Wunna rivers, respectively, ond n 
strip of country along tho AViiKlhn rivet in .Chaiida, 
it Tvill generally bo found tbnt tbo underlying rock 
is trap, that the stony uplands consist of trap rock 
sw yot iroporfcctly distiutegrated, that tho poorer pla- 
teau nnd slopes will produoa with good rainfall, imr 
crop's of jtiar nnd cotton, nnd tbnt tho light mnlots 
kodon and arc hardly at oil grown; while in 

tho valleys and dcop soil fields theso same crops, cotton 
nnd iwar, flourish alike in d^ and wot years, wnoat 
boinc, ns a rule, less successtul, and sometimcfi only 
yieluiug a crop ivith irrigation. 

These nro also tho tracts in which tho rainfall is 
lightosc. Even in dry years 
lilsrt »u la tiif Irap areas, losses ou the Uplands are 
>iUon Kill* gcuornUy inado up by tuo 

crops grown in tho lowlan^ 
In 1890-07 thoso tracts escaped famine. In 1899-1900 
tlioy pulled riiroucU better tlinn most placra, except 
ivlion the duly rainfall totally foiled and the youtig 
seedlings Tvitiicrcd nwny. In 1868-09 also they escaped 
ihnost niiaeotUcil. They nro tho most pwsporous 
tracts ill normal times, and nro making tbo best re- 
covery from tho recent failures. 

6. There nro also enormous areas of black so*' . ^ 
tlvo cast of the boundary, lino 
Black aoll itUlch b too licarj TVhioli I Im'TO roughly ' iu“*- 
orcoitoB. Ciitod. But lb carries wheat 

without irrigation, nnd junr 
2 0 2 
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aud cotton fail upon it in U'ct years, and do noc tlirivo 
upon it except in dry yoan. Tlicso crops arc generally 
produced with succcb-s only in particularly wall-drained 
land, goiioruliy on eiopiiig fields near river banks. In 
these ttrotts clorariou ot siirlnco gciicrnlly brings to 
tho top light gravelly or sandy soil, w'hicli can only 
produce small lutllcts and gr.isscs or light autumn oil- 
seeds. In nil these districts, &i\bjcct‘ to porticulnr 
exceptions, tho underlying rock is granite, sandstone 
or laterito, nnd it is unusual to find black soil in hiU 
situations. 

6. 1 holiovo that a good deal of geological coutro- 

vorsy has controd round tho 

0 n„ia of Hack mII. origin of the Wttck soil. Somj 
assort that it owes its colour to decayed rcgotablo 
matters; othors that it is inerJy disintegrated trap. 
It seems possiblo that both theories arc correct, and 
that wherever it is made up largely of disintegrated 
traps, tho soil will bo found iu upland situations, and 
generally less rctoiitivo of moisture in lowlands; 
irhilo, whero it consists merely of surfneo alluvium, it 
DUOS Its colour to decayed orgauic matter, and is only 
to bo found in level or lowlyiug places. 

You will sometimes find n heavy wheat-growing black 
soil in a village which lies low iu a trap area, but tbo 
deep soil villago which will grow cutton but not wheat 
iu iorcl fields is a rarity in tho non-trap ureas. 

7. Wlieiiovcr the utidorlytiig rock of sandstone or 

Jiilorito comes to tho snr- 
itiee tucti. f.jpg ill piaitijj the land 

u best for rice cultivation, niid tho bulk of our Waiu- 
gaiiga nud Malinnndi rice tracts fall within this cate- 
gory. Ill Samhalpur, in fact, bmek soil is almost 
totally absent. 

8. Tho agricultural practice in the mutter of sclcc- 

. . . . tion of crapping is, however, 

r *** cnnrotmeni cn j,rc,itiy mhuouced by cnviion* 

ment. Whero there is a 
largo preponderance of light soil suited to nee, rico 
mil also bo grown on the adjneent block soil; whero 
cotton and juur aro tho prevailing crops, they will bo 
grown on holds iihicli might better produce wheat; 
where tile heaiy soil suited to uJicat iv nrest preva- 
lent, wheat mil also bo grown on tho light soils witich 
should bo cropped with cotton and juar. Want of 
cbiniiiuiiication has intcnsihcd the effects of iramediato 
oiiviroiimcnt m tbo pnit; and wo see these effects in 
tho present day m tliu inniiucr m ivJiicIi black boii is 
devoted to rice in Olilinttisgarh, or rico neglected for 
lull millets in Mnndia and the plateau district. Cus- 
tom (ruiraj) has iuiiucnccd tho cuaracter of the cultiva- 
tion, This effect of environ- 

liH (om« impottiBM lathe meiit is a fact which it is 
taatlirol iRljiujo iliiport.'iiit to licop steadiliy 

in view in any irrigation pro- 
graiiimo; for, although irrigation may be mint rapidly 
ami iisclully extcndeit in tracts in which it is already 
practised, its nh<icuce is far from being conclusivo 
proof either tliot it is impossible or useless. 

9. WJiilc, Jiowcrcr, wo in.ay strive tvi improvo agri- 
culture by improving land 
u hich is not 'used to its full 
cap.acity owing to the preju- 
dice of its environment, it 
would ho folly to suppose 
that the main system of crop- 
ping of each tract is in itself unsuitnlilc. Wo mav 
certainly accept tho facts that the tr.ap country with 
its light rainfall nnd u ell-drained black soil m best 
devoted to cotton nnd juur; that tho heavy soils of 
tho Nerbudda valley arc best suited tw wheat, and 
that tho light yellow and red soils ot the Wningaiiga 
mill Cliliattisgnrh must always look to rico ns their 
pritieipal product. Wo may remove tho prejudices, 
but vro cannot cbnngo tbo enrironmont. 

10. The samo principles must bo followed iu devis- 
ing irrigation schemes if 
success is to be attained. 
In the wheat country wo 
must provido a system of 
irrigation which is enitablo 
for wheat; in. tho rico coun- 
try for rice. Only if wo find in the wheat or rico 
country a tract or kind of land which would in tho 
rico or wheat coutitry, ns the caso may bo, be devoted 
to rico or wlicnt respectively, is it dcsirnblo to cn- 
couroge, nnd provido irrigation for, an alteration of 
the cropping. 

11. As will appear from tbo extracts from^ the 

rnminc Iloports to which I 

T:«iinni< wilt iRi(r''il9n >i» have drairn attention, until 
been limiud In the pill. .( 1,0 famine of 1890-97 tho 

peoplo of tho prov’inco had 
suffered ns much from excessive ns from ooficient rain- 
fnll. I’remutnro withdrawal of tho rains or dry cold 
weathers had of eouiso been experienced, but the Jossro 


1b th0 mvib cru|>rln^of A 
troCt Li tluL which li Icat auUcd 
to ill fioUuiS climite, 


AppHciiion (o (be ohore of 
to ht followed tblsiro* 
OucLb; lrrlff»Uja> 


Buffered had always been local and partial, And 
attention had been given to irrigation only when irri- 
gation was an incident to the raising of tho particular 
crop which tho locality favoured; that is to say, in 
tlio ease of the heavier viiriuties of rico, sugarcane, 'aud 
garden produce. When tho practice was, as in tho 
Waingiuiga districts, to grow transplanted rico, irri- 
gation was moro developed and understood; where, us 
in -Chattisgarh, bnadciist cultivation of rico was tho 
common method, it was much acglcctcd, or confined 
to particular classes of cultivators or particular vil- 
lages. The cultivatiou of cano and garden crops was a 
luxury to bo enjoyed only by tho well-to-do, or by spo- 
ciai_ communities of garden cultivators ot tho caste 
variously known ns Al^is, Knehis or Utrars, who hod 
generally sctilcd of choico iu places whore water was 
near the surface and wells easily sunk. 

'With the single exception of rico cultivation, it novor 
entered into anybody’s head that tho irrigation of a 
field crop might bo desirable, and tbo irrigation of 
wheat was coufincd to small patches subsidiary to a 
garden crop. It must be admitted that there has not 
been sufficient time for tho people to change tlicir 
practice. 


12. Tho statistics wo have .are subject to errors and 
vmuii.* . 1,(1 II.. Af t-i— defects, hut they ato sulh- 
ciciitly accurate tor all broad 
issues. I select tho figures 
of 1895-DG. It vrns a year in which tho rains withdrew 
curly, and it was the hnt dry year to succeed a number 
of wet ones. The state of irrigation in tho province 
before the rude awakening took niaco may ha judged 
from tho figures of that year. The first tablo which 
1 give shows the distribution of tho irrigared rice 
area • 



j Ann nnois ticx is 1S)>90. 

tsicn, j 

1 rrri^alecl. j 

1 iru(rrf£Aicti. ( 
1 ) 

Totil, 


Acres. 

j Acres, j 

Aem. 

Kiirtlicrn ilhtricls, csclnd- 
iiig Sejui, 

1 938 

Ck0,433 1 

630,796 

Wainganga rice clUtricts , 
iu Augjmr Uhlsiuupfiif 
Seoul, 

! 611, 176 

061,389 1 

1,165,861 

Chbattlspirh • . 

X53/IW 

3,110,093 

3,203,682 


Tho difforcucciu practice has been rciy remarkable. 

Tho nurthorn districts , at- 
TantlRiii.ti.o ct ilcc. tempt practically no irriga- 
tion; tho Wningauga dis- 
tricts irrigate nil they can; in Clihnttisgarli irngntion 
is in its infancy; and Samhalpur contributes half iho 
amount sliown' agnitisl tho Division. It may bo 
rci'koiicd that a full rice area, for tlio proviuco would 
bo 5 million acres, of whicb liUlo moro than a touth 
receives irrigation in ordinary years. In do* years 
this proiiortion is lowered by failure of tanks, and, in 
years of coinplclo drought tho arc.i protected is, in- 
finitesimal in proportion to tho whole. Thus tho irri- 
gated rice area of the Wningauga districts feu to 
491.000 acres in 1890-97 and to 76,000 acres in 1899- 
1900. 


A failure of tho tains in tlicso rico districts ontails 
further conscguenccs in re-* 
EiTi'ct r>.’ fiUurt nljaiiucn ducing the area doublo- 
doaLictripiinf, Cropped. In tlio wot year 

189-1-93 tho douhlc-croppod 
area w.i<i 1,716,000 acres. In 1695-90, a dry year, it 
fell to l,20tj,00l) ncrqfi- In 1S90-97 it was only C65,000 
acres, and iu 1699-19ii0 it nclunlly fell to 161,000 acres. 


13. The cnoTureus ndvnntngo to bo gained by irri- 
,, , , . , , Bating tho rico lands of the 

lllniiSI'^ralmf' ' * province needs no elaborate 
argument or proof; a few 
figures will illustrate it. If wo take li million acres 
oj rice in Itaipur as the area now unprotected by irri- 
gation, having an average yield of 900 lbs. per acre, 
then the whole area would yield in an average year 
300,000 tons of cleaned rico.^ 


In 1893-96 tlie Into rains wero scanty, and tbo crop 
was only 60 per cent, of normal, or 180,000 tons. In 
1696-97 the yield was only a quarter, or 76,000 tons. 
Ill 1897-93 tlio crop was full averapp; tho samo in 
1S9S-99. In 1899-1900 tho yield fell to about 30,009 
tons. If then it bo assumed that tho nvorngo yield 
wero only raised by 33 per cent, (an assumption which 
is pitched designedly on tho safe side) by comploto 
irrigation, the normal produce should bo 400,000 tons 
of cleaned rice. 
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The account irould tbcn stand : — • 


Yaii. 

Amonnl 

LarrciUd. 

AmoiiDt that irouti 
haro keen barTe«tcd 
iritli compute 
itrlsMloa. 


'Ions. 

Tons. 

1S93'9G .... 

180,093 

403,000 

1690-97 .... 

76,000 

400,000 

1897-93 .... 

300,000 

400,000 

1693-09 .... 

£00,000 

400,000 

1599-1903 

{ 30,030 

400,000 

Total 

835,030 

2,000.000 


The difTercnco in yield during the fire years irould 
then imre been at least a million tons, or on amount 
equal to four years' food-supply to tho populacion of 
tno district, ilut this is not all; for the' calculation 
docs not nllotr for the loss of cropped area after tho 
famine due to v.mt of seed, loss of population, and 
general iiuporcrislimcnt ; nor has account boon taken 
of the value of the second crop. Tho area double- 
cropped in the Iluipur district in the srot year 1894-95 
VOS in tho Klinlsa (for the zamindaris were not then 
completely surveyed) 670,000 acres. Assuming that, 
with steady irrigation of tho rice, an area of (500,000 
acres, with a yield of only 200 lbs. a-n aero, might bo 
aiinualJy^ doublo-croppcd, tho normal production of 
food-grain resulting from the double-cropping would 
bo 120,000,000 lbs.,' or in round numbers 63, MO tons. 
Hut in the scries of yoars following 1804-95 the area 
double-cropped fell os follows : — 



Acres. 

1893-06 

..... 317,000 

1890-97 

- 203,000 

1897-93 

356,000 

1808-90 

378,000 

1899-1900 

14,000 


Even if the area daublo-croppcd in each of tlioso 
years had yielded tho full 200 lbs. to tho aero, thoro 
would have been a largo doficioncy below tho stan- 
dard of 60,000 tons; hut it was short in most of theso 
years, and in tho last it was practically nil. 


If tho gross losses for want of irrigation during this 
period ho taken os a million and a quarter tons,* tho 
money raluo of this at tho moderate rate of 20 seers ' 
to the rupco is represented by no less than 7 mores 
of rupees. In the two famines Government spent a 
crorc and ’a holf in this district nlono on famine relief. 
Its advances to cultivators havo araounted to 16} lakhs, 
and its Joss in land revenuo romitted and in settle- 
ment operations postponed would not fall far short of 
20 lakhs. It would oc no exaggeration to say that, 
taking all heads of revenue, tho loss to Qovoriimcni 
has been two crorcs on account of tho Ilaipur district. 

14. To irrigate all tho rico land of llaipur is of 
courso an impossihio task; 

Extent of pratcetlooncccesarr hut somo considerable stride 
to arnt actual fataiae. in that direction is necessary 

if wo are to save tho district 
from f. amino. With a population of a million and a 
half, wo require for a year’s food-supply at loost 

250.000 tons of food grain ; hut thoro aro always some 
stocks, and with tho help given by other crops, wo 
might reduce ilio amount required_to prevent actual 
famine to half that amount, or 125,000 tons, or even 

100.000 tons. At this rate tho irrigation of 600,000 
acres would sulTico as a certainty, and of 400,000 at 
a pinch. This would cost two crorcs at Us. 60 an 
aero, "but by free resort to tars tho cost might be 
mucii reduced. 


The scantiness of rainfall has not been at fault so 
much ns its distribution and tho ineffective means of 
storage. Even in 1890-1900 Hnipur had 11 inches of 
rain m August ns ngninst n nomml of 13}, nnd Bilns- 
pnr 20 '74 ns against a normal of 11, and woll-con- 
slructcd tanks would have hold some water for tho 
much-iiccdcd September supply, hod such tanks been 
in existence. 


15. The irrigation of rico is at once tho most pro- 
. .... niising and necessary objeo- 
ItrUctlun «t rice lo lie fiwt tivo at Which to aim, nut 
thoro aro difforoncos in tho 
attitude of tho pooplo towards it. Wo havo, besides 


providing it, to teach irrigation in the northern dis- 
tricts, prcacli it in Chbattisgarh ; wliilo in tho Wnin- 
g.nugn districts tlio provision alouo will suIHco— -tho 
people will readily take water dirqctly it is made 
available. 

1C. Irrigation from wclls'xdays’ a vefy subsidiaiy part 
in tno agriculture ot tho 
ItileMleuliomncIli. proviuco. Xhcru is soluo well 
irngniiuii o: nlicat inrximar, 
mainly on soil which docs not yield wlicnt well without 
It; and tho sainq may be found on a smaller scaio in 
tho trap cottou-juar conutryi csxiccutlly dn tbs Arvi 
and Kncol 'riihsas of Wnrdlia aim iNngpur. M'ucdt will 
also ho irrigated on a small scale where garden culti- 
vation has been abandoned. But outside tbo cottou- 
juar country thoro is practically no setilcd irrigation 
properly so called, and sugarcane hnd garden crops 
grown by special classes ot cultivators aro tbo most 
important instances of wcll-irrigatioii, 

'I'lio cultivation of garden croxis xcixuiros geuorally 
somo capital and much iudustiy*, "and tho average 
hold cultivator, unless ho has some hurcditaty instincts 
in that direction, will rarely bethink himself of start- 
ing a vegetable garden. 

17. So far as these gardens grow only porishahlo 

market X»^ociucu for local con- 

Fsniblc Held lor cxtciiiioa ot sumption, tho idea of cx- 
raidcaprodacc Loir lai limited, tcnaiiig lliciu vory largely is 
perfectly lutilo; but the caso 
is otherwise with spices, iruits or other produce which 
is capable of export, n'or instance, oarthnuts (murip- 
phalt) might bo cultivated more extensively. Somo 
yean ago a notablo feature in the trade roturus was 
the fact that tho province had large net exports of 
chillies. But this was a solitary instance, and in tho 
majority of years tJicro is a largo net import of this 
commodity. In 19C0 tho value tof imported chillies 
amounted to Bs. 6,39,000, while tho exports are only 
Its. 28,000. There is thus scope for an^ increase in 
cnitivation of cliillies. Tho some is true in respect of 
ginger and turmeric. As regards sugarcane, the rea- 
sons alleged for a decline are so many nnd centradio* 
toiy that one can speak with less conlldouco. But 
there is a very appreciable scope for the expansion of 
garden cultivation along presdnii lines. Tho crushing 
assessment on garden industry imposed by tho Maratha 
Gororuinont has boon considerably lightened by our 
Settlement Officers at the recent settlement^ and tho 
old opium rents have been vory generally rcducoil. 

18. Tho last normal year for which returns are 

Actual itatUtiM »t Esrdcii arailnhle shows tho following 

ciop>. details of well-irrigation: — 


Number of wells — 


Temporary .... 

. . . 46,604 

Durable .... 

. . . 12,633 


Total . 69,197 

Area irrigated from wells 

» . . 77,263 


Acres. 

Ckimpure irrigated areas shown as under — 

Sugarcane 23,426 

Grass nnd orchards . * > > . 3|76$ 

Garden corps of Jiharif season . • . C,26J 

Miscclltuicous food-corps of khanf season . 1,639 

MisocllancouB non-food oops of hharif season 299 

Tobacco 36 

Garden crops of the rabi season . . . 4,601 

Miscellaneous food-crops of tho rabi season 1,2S2 

Miscellaneous non-food crops of tho raht 

season ' 22 


Total 


41,212 


Borne of tho sugarcane is irrigated from tanks, so 
that if tho total well-irrig.'i;- 
Exlea.ion of Itriratian to field tion is correctly stoted, 
eropa. there must ho nearly 40,000 

acres of field crops rccoiiv- 
ing wiitor from wells. The latest returns have shown 
as many ns 30,000 acres of irrigated Tvliont oyer the 
province at large. Thoro is therefore distinct nope of 
cxtoinsion of wcll-iTrigatiou oven to field crops, though 
it would bo too mumi to hopo for any efficient pro- 
tection against famine by this moans alone. Even . 
if woll-irrigntion were to bo trebled, the effect on the 
harvest earnings of labourers would he small. 

Out of tho total area of 77,000 acres irrigated frirni 
wells, the following districts are those in which the 


Craddock. 



Mr. It. n, 
(Jraddocit. 


19$ 




areas arc largest, 

in which thoreforo 

extension lios : — 

Acres. 

Saugor 

. 6,061 

Nimar . 

. 13,041 

Botul • 

. 9,002 

Ghhindwarn 

. 6,001 > 

‘ Nagpur 

; 10,127 

Eaipur 

. 8,683 

tiambalpui 

. . 3,646 


IRRIGATION COMMISSION! ^ 

lopo of As will be eeoitj thoro is a cortau amount of bund- 
ing in mod: districts, almost 
-j .r 1 . invariably to bo found in 
Stops lorafcndoaolbunairg. orobswhcro real black 

soil is foind adjacent to 
rico cultivation. Prom tlicro it hn spread to tbo 
regular rabi areas, .Tliero csiste sope for the ex- 
tension of bunding in Sangor, DnmoL. Narsingbpur, 
Hosbangaba^ Nagpur, parts of Wuidbn,nud, I sbould 
suppose, in Itaipur and Bilaspur. Tboro’S no cbauco 
of tbc practice being usefuUy extended ii.anj area 
wbero fejiays to grow cotton and juar ovo in wot 
‘ years in roation with wheat. 


Total 


£6,260 or 73 per cent, of the 
whole, 

Tho area of well-irrigation is particulatly trilling 
in tho districts of Maadla, $coni, and Bilaspur, and 
in llaipur it is small relatively to the total cropped 
area. : 

19. Under tho head " Area irrigated from other 

sources,” the returns of 1838- . 
other iontees of inigitlon. 99 show nearly 27,000 acres. 

This class of irrigation, which 
in tho main relates to water lifted from streets, is of 
littlo importanco except in Chenda,_whero 4,(W0 s^es 
are thus irrigated. It also includes irrigatioii by cuaii- 
nol from bunded streams— a form of irrigation which 
IS fairly common in llnipur, being known ^as the for 
system, and has latterly been extended m Jubbul- 
pore. The area so irrigated in Eaipur m 1898-99 was 
r,600 acres, and it appears to bo the cheapest form 
of extending irrigation, in that district at all events. 

20. Tho total irrigated area from all sources in 

^ 1898-39 oggregntod only 

Exhnt to nhich the esuntcr li (J34,000 acres out of a crop- 

ilrcaOy PM‘«tcil bj inls»t«n li gf nearly 16 mtl- 

Toiytmaii. acres, or just about 4 

per cent. In tho following year it dropped to 11 per 
cent., thereby showing the liability of the pupply to 
fail when most needed. Whereas, however, irrigation 
from tanks and <ar« fell by over 60 per cent., tho d^ 
cline in well-irrigation was only 17 per cent.; nnd 
whereas tho wells in use remained lairly constant, 
ono guartor of the tanks could not . bo nsed at all, 
and tow of the rest gave any sufficient supply. For 
the limited area they will protect tbo well is thereforo 
greatly more dependable than tho tank, but the cost 
of extensive protection by wells in tbis_ province is pro* 
hibitivo when regard is paid to the limited resources 
of the cultivator. 

31, There remains ono kind of guosi-irrigation to 
bo considered, and that is 
Ibe bstSlnr of lot wboot bunding of fields for 
■altlTiiian, vLcut with incidental rico 

cultivation in level places where tho bunds nro not 
obliged to ho too high. 

We hare no annual record showing tho extent and 
progress ot bunded holds, 
yicnutsnxot tmVaaLtdknd, and it would be most in- 
structive if such a record 
irore available'; but in districts ro-settled, in which 
bunding for wheat is a regular practice, the soil classi- 
fication cifocted at the settlement will show tho state 
of bunding as the time. Tho following table refers' 
to a few districts : — 

Arcs Akb nndcr nbest and 

• embanbtA uheat-Bram at EcUIcmBSt. 


• 

Acres. 

Acres. 

Bamoh 

. S9,4U 

261,000 

Jubbniporo , 

r 847,704 (fully) I 
■ 1 66,684 (partly) J 

401,000 

Sconi . . 

. 10,497 

270,0CO 

Naninghpnr 

. 62,220 

238,000 

Balaghat . 

. 18,602 

17,000 

Nagpur . 

. 9,194 

320,000 


There is also a considerable bunded area in the 
Powni pargana of Bliandara, which extends into tho 
adjoining district of Chanda. 

22. The practice of bunding fields for wheat cnlti- 
Effcetioldioaghtontbcpiac- 

tlMd baDmag. impetus from tho cycle of 

dry years, and it continues 
to spread every year. Tho spread of bans grass in 
Saugor, Bomali, and IIosh.ang,ibad has boon very great 
and bunding is now regarded r.s the best means of 
oradicating it. This I believe to bo n mistake. If 
the money spent on bunds U'cre spen't.on powerful 
cattle and deep ploughs, and the roots of tho Ians 
exposed to the hot-weather sun, tho weed could be 
billed; but as tho bunding has many other advaa- 
tagcs nnd tho eradication of bans.js ono of them, tho 
idea is not ono io bo discouraged.' 


23. I must confess that when I started un my ter 
with tho Commission I was- 
Pnfils frnm banding ecem to somowhat sceptical as to tho 
far oottrclgh losses in net yesTB. jidvantagcs ot bunding. It 
. , seemed to bo likely that in 

the experiences of the recent diy years tho losses of. 
the rurt years had been forgotten. But after hearing 
tho evidence of tho witnesses of tlie northern districts, 
1 have strong reason for thinking that over a long 
series of years tho gains from tho system of bunding 
nro greater than the loss. Eni Bahadur Behan' Lai, 
Kazanchi, who has spent Es. 60,000 on bands, gavo 
strong testimony to this cfTcct, and bis opinion has 
been backed by his actions, since a good deal of tho 
uork was done before the years of rust and a good 
deal immediately after. .Although nist does moro 
damage in bunded than in unembanbed fields, yet 
when there is an attack of rust, such as ruined the 
wheat crop of Snugor in 1894, there is nothing to 
choose between them. In years when rust is not so 
virulent, tho extra losses in embanked land aro small 
beside the extra profits made in other years. The ac- 
tonl cultivation expenses arc reduced, weeds sro kept 
in check. Tim tracts which came through tho famine 
best, and which have deteriorated least, aro the Jub- 
bulporo haveli, tho corresponding areas in Xaisingh- 

S ur and Mandla, and tho Powni-Chauros of Bhan- 
ara. 

21. For tho province ns a whole— to wind up this 
Saaiih analjala ■<{ nop areia part of tllO note — tho stan- 
apa nWlBHit rroltcHiin t* be dard cropping may then be 
.taken as follows 

area In aeiei, ttmitiB, 

I, Rico . , 6,000,000 . Partially protected by 

tanks, 600,000 acres. 

2. WTicnt . 8,600,000 « Partially piotcctcd by 

. hmdr about 600,000 
acres; by wells aboal 
25,000. 

3. Cotton anil its 1,003,000 . Rarely rcqnircs irrigation, 
mixtarcs. ' 


4. Jtiar and its 1,600,000 
mixtnrcB. 


Bo. 


do. 


6. Gram . 1,000,000 Psttiy protected by lundr 

and _whcn grown in rice 
districts as a second crop 
by existing tanks, but. 
tho areas ss protected arc 
small, 

0. Kodon and 1,600,000 . Tbo only crops possible on 
kulki. some of tlio slopes of the 

b'atpara districts; bat 
• capable of being replaced 
on level light soils by rice 
with* iirigation, and on 
tho black soils of Cbhat. 
tisgarh by rali crops or 
by /nor. 

7. Oil'Secds . 1,630,003 . Not generally rcgulring 

irrigation. In the 
famine year 1899*190) 
til gave a very large 
yield; hut linseed failed 
from dronght, and when 
grown os a second crop 
after rice, benefits from 
the irrigation of the rice. 

8. PnIscB of the 530,000 . For the most part benefit 

Irfiariy*ecason. by tho irrigation of rico 

. whidi they follow. 

9. Poises of the 1,000,000 . See gram above. 

rail sensan, 

10, All other Linds -1,000,000 . Inclndrs aboat 160,000 
of crops, acres of sogarcanc, garden 

erops, and groves, of 
which two-thirds aro dry 

Grand Total .. 17,600,000 . Of this 1,500,000 may he 

taken as second crops 
- grown on rico land. 
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Tho net area cropped, that is to say, tlio area to 
which water has to bo bronght, is thus 10 million 
acres; but wo may deduct from' this tlio areas shown 
_ against 'heads (3), (4) and (7), at least two-thirds of 
item (6), niid_ at leart half of items. (6), (8), (0) and 
(lO), the' omitted portions represonting land ivhich 
is* or should bo pro’ecctod by ivnds, or is already irri- 
gated or cannot bo irrigated. Tlio balance remaining 
. tor irrigation will, therefore, bo 10} million acres. 
Tho odd 1} millions will disappear in double-cropping 
to which irrigation of tho nee crop_ irill giro protcc- 
,.iion, lo.aving 0 millions mostly consisting of rico and 
' wheat land. 

Wo haro now half a million acres of rico partly 
protected by t.anks, and half n million acres of irlicat 
partly protected by bunds. Wo can impenra tlio finit, 
and aim at e.^tonding tho second. If it bo supposed 
tliat -we double tho area of tho second and succeed 
in making the area of tho first secure, wo liaro to do- 
durt another million and a half -from the area <o 
n’hich water has to bo brought. Wo Still haro 7i 
millions to deal with, i.e., 4} millions rico, 2} millious 
wheat, and half a million other crops. 

Tho. protoction of n third of tho rico area, and a 
'fifth of the other areas, added to tho areas protected 
cr to bo protected by existing tanks and bunds is, 

1 should thinir, tho utmost to wliich we can hopo to 
attain, and .should indeed siiilico to save us from 
famine, prorided that tho protection is W’cll distri- 
buted. , 


Tills would giro us — 
fej lilce protected by irrigntian , 
fij Wheat and sali protected by 
irrigation 


2 million acres. 


0-5 


/'rj Wheat, &e., prolcctrd by funds 1*0 
filj Odirr crops protccird by wells, 

inn, or Iniits ' , , , O'S 

fej Double crops protected by' irri- 
gation of rli'o , . . . 1'3 


work pcoplo whoso 'lands aro submerged by- a tank 
from which only thoir noiglibours or perhaps onomica 
Will benefit will bo greatly irritated by tho acquisition, 
but such a feeling would bo much intensified if the 
action was taken on their noiglibour’s private accownt 
and to his solo profit. ' . 

26. Thoro is an imroonso fiold for irrigation in 

Moia point, to b, nettled to districts, and a largo 

rcg»rd to tlio lelicmo of larco wnnibor of projccta have nl- 
? ready been drawn up, tho 

plenrlw *1 Sfcat majority of -which aro 

Clearly beyond tho resources of any individual. 

*’'«o districts 'aro 
roncomed, thoro is no question os to their utility, 
w ®°"ffruetioii depends upon tho allotment of 
tnnus. But there are two questions to bo settled 
which aro of great importance. Tho one is ns to 
tho terms on which water should bo given to tho 
poopio; tho other ns to tho degree and extent of pro- 
toetton to 1)0 Aimed nt. * 

27. First ns to tho terms. Tlio pcoplo of tho 
•Tfrm, of pijmiat lor.Rntcr. Wningnngn W'lll bo ready to 

■ 1 •, wntor nt cnoo: they 

fully appr^iato tlio advantages of irrigation. • Tlra 
pcoplo of Clihnttisgarh Imvo still to bo educated up 
®* I doutt that th? 

*”?f® ^®'^ '’Mily, but it will bo stirau- 
lated by giring tlicm iv.atcr freo for a yonr or t\ro 

or. porlmps throo years. In tlio some wSv in tlio 
Waingnnga tracts it would bo ns well to offer water 

Jo'r rnto at first, with 

.kSuCoW 'rill 

DO raised later on. Com- 

tl>0. people SCO how far tho ffi 
wnteniigg they are likely to bo able 
^^d generally how it has affected their in- 
wmos. Anything in tho way of free water, or water 
at a nmninfll v.. * n.n.r 


Total 


5-6 



Tho protection of ono-tliird of tho cropped area, 
added to tho nVea which never fails oiniiely oven in 
tho yonr of greatest drought, e.p., nreuw shown with 
cotton, iU, juar, etc., should bring us through' tho 
grontese drought securely. 

It is not iinpo.ssiljle that this aim might be roalisod 
at an ovnendilure of 12 crorcs of rupees. Tho fninino 
of 189C«5’7 cost tho (lororiiment about 2 croresj tho 
famine of ISflO-lOOO about CJ crorers, or 7^ crorcs in all, 
incliiding loss of land rcvoniiu and forest incoino, but 
not including nil tho coiiHoquciit loss in subsequent 
years, duo to deterioration of ngriciilturc, loss of 
popiilntioii, loss of railway roveiiue, and ull tho dc- 
cHiio in public revenues which an impovorishcd con- 
dition of tlio pcoplo necessarily iiiv'olvcs. This brings 
mo to the second iicnd of tliis note ns to wlmt tlio 
Stale ..should do. 

JI. — Tl'/iof Vie State should do of itself, 

25, There arc two circuinstnncos in which tho .State 
Circiro.iniii'r, In niiicli 111* "lust cariy oiit irrigation 
Stfttr »houl(l UDi!(rtnle vr^rki prcjrcts itsclf~> 

Iticlf* 

FirSllji, wiicn tho work is beyond tlio rapacity 
and moans of privato onternriso; 

Secondly, when the nilrnntngo of tiic work is not 
understood hy tlio private individual. 

There aro a few largo tanks in tlio Waingnnga dis- 
tricts wliich wero found absolutely prolectn'c in the 
famine;, but the.se wore coiistriictod long ago, at a 
lime when 'the eoiistnictors had a free hand and 
were not Imiiiporod either by tho rights of their noigh- 
hoiiTs or of Ihejr tenants. It is diflioiill to lay 'down 
when a work is of sunicicnc .importance to no con- 
structed hy the fitate. I do not think that the nucs- 
tion can bo decided by the iiiinibcr of villages wliich 
a particular work would irrigate. If ono man owns 
two or tlirco contiguous villngos, or if tho owners of 
two or three conligiioiis villages can be got to. com- 
bine, and the work is not beyond iheir joint capacity, 
there is no reason why they should not jointly coti- 
. • struct such a work. But if 

niflicalllc. In llio Rnj cf . no such cpmbitintion is pos- 
prlratutnlcirrl'c , Aiblc. and -tho work is -a 

. dc.sir.ihlo ono, tho interven- 
tion of tho Stnte will he clearly justified.' It may bo 
- te'ind ' possible to assist 'pris'nto oiiterpriso hy por- 
.raitting Iniid to bo acquired for a prirnto tank or 
tor, if a village community is thereby boiiefited; but 
, frequent resort' to such' nrovisioiis would be likeW to 
CPn^o muoli irritation. Ryon ip tho ensp of q State 


hnvft ..i '"B '»» “nu tney must not 

™ Kpk “SOU to nil enhanced income. Spceinl 
fin® bo dos-oted to aseertnining details in 

itariss,'* ■'» “ “ 

28. Tho next point is, wlmt is to bo tho stnndnrd 
be eurttfi loo hr. that it Would bo foolish to 

save half f heir crops m the famine venr. Whereas 

wati? "Ho .to. resist fnmjno than before, and 

yeare >""<1 'rould for 29 



tl'o clouds; wo must olmnco something 
clifforeneo lies hotween trj'ing tw giiarnntco a 
Poopto ngnin'st total loss, iii.stcnd of 
a larger number against nctiinl fnmliio. 

29. Tiio enormous effect of credit in averting 
rii' . .... famiiro must not bo over- 

• 'WT t f,"*™”* Am"! SA'SS 

gS S5 ;i 

teiliiro which,- m nil huinnii prohribility,' is' likely to 

^onr socondly, because when it^oos 

occur, all considerations of reserving water for eom 


Mr. B.m 
Craddock, 



3fr. n. n. 

('rcddnek. 
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poviWo fuinrs And prcater fniluro must br thriwn 
tv the Tv'indf. 

If A yrnr like IfiTO-lIXiO folloirod n yrnr like ISD-r-M, 
no douW Ike nrea protected would l>o sinnUj but it 
would ntill bo much larKcr than if the tank nad not 
tn-en maflfi and it would fall on a people wlio-se erc- 
dst nnd moiircd wero undimiuisbed by previmw loss. 
It nill of course bo objieted thpt the irrijration of 
an area subject to lArfjo nnnu.nl flurtunttoin will in- 
Tolro crlnblishmonts to Atcertai.n it nnd collect water* 
niton, while by irrigatin;; a iixinl and smaller aiea an 
nnntinl snni, to be collected through mnlj'urars, can 
1 0 determined. Tlicro aii"}it, however, to bo no in 
siipernblo diiriciiliy in dealing in tbo ii.ntnc manner 
with a larccr area in all ordinary years and romittinR 
fees cliarftoablo on lands not watered in years of «- 
tromo drotij;lii. Tiiero must also, I think, under any 
system be nlw.nys romo surplus receipts from people 
who take water for sugarcane or nibi crops. That 
there adll he difricuUies is nndcninblc. but the best 
solution will lie in making a tank nnd Eccing how it 
trorfcs. 

30. TVliichcrer criterion be accepted ns to the de- 

* • I. t I, I 0^ protection to bo 

ninicd nt in each work, tho 
SrS Bof cnr^n'.iaifd m ff'cf object ttimcd at must bo to 

protect a certain area in 
each dermito tract of Ibo district which is liable to 
failure. Tt is better to aim at dilTnsion v»f a measuro 
of protection to a number of tracts th.m to make ono 
corner of a district absolutely secure and leave others 
totally unprotected. 

31. 0. It’hile wo are preparini; .and considering tho 

... .... , possibilities of largo rcser- 

;»5ts, w? m«st not nogicet 
lanlcf. to exnmino what is known 

in Haipnr as tlio tar sfstom 
of irrigation. Mr. BIcnkinsop has shown that in tho 
Ihnha areas of Haipnr an expenditure on Tillage 
tanks of 11s. 2,33.000 in the famine has added about 
23,000 acres to the irrigable area. Labour was, of 
course, often insufficiently supervised, and sites badly 
selected on account of hast© and want of experience; 
hut if evoty allowance bo made for this, the advnn- 
tago in favour of tars is remarkable.' Of tlieso ho 
irrites : “The' few iarf constnieted, where tho^ d'd 
not burst, irrigated areas out of nil proportion to tho 
expenditnro incurred, t'.q., tho Pntlmrin tar, costing 
Hs. 2,G01. irrigated 4'0 acres, nnd tho Tandwa tar, 
which cost Hs. G,834, including also the cast of repairs 
to tho Tandwa tank, irrigated over .GOO acres. Tho 
Torn tar cost Rs. 1,770 nnd irrigated 420 acres.” - 
If tlicso results arc oven approximately accurate, 
tho advisability of a number of elieap far sclirihcs 
would be indicated, not only in Clihattisgnrli, bnt in 
other districts, wlisro tho system is nt pxesent littlo 
known. 

32. Tho second case which was referred to in para- 

graph 23 above as a csto in 
riprrlmtnlsl Inirsllon. wliich tho State was bound 
to do work itself is the caso 
of improvemeiita, of wliich tlio rnliio is not known 
tho pc.iplc. There are possible projects for tanks in 
tho northern districts, which, if constnicted, would 
either irrigate existing rico, or cnnhlo rice to bo cul- 
tivated. Thcro OTO also possible tanks to irrigate 
wheat on tho lighter vario- 
Bitlc nnsl iale Font risk. tics of whc.at land. But no 
individual a-ill bo willing to 
lay out capital on n work of tho utility, of which ho 
is not himself satisfied, and in many cases tho Stato 
would have to take tho risk of tho experiment prov- 
ing a partial failure, or a very expensive sucee-<s. If, 
however, a real .clfort is to be mndo to protect tho 
country, somo risks of thi.s kind must bo run; bnt sn 
order to s.aro tho chance of heavy lajs, tho expriments 
should bo on a small scnlo. 

33. There is in Nimar tho Lachcra tank, of wliich 

80 much was heard in tho 
Tliet«eTi»i»t(mk In Nimar. evidence hoforo tho Commis- 
sion. The tract in which it 
is situated is known ns tho Kanharpur-Boria tract, 
which resembles mono tho Nerbudda^ v.allcv wheat 
Country than tho lands of Nimar. This tank should 
at once ho remos'cd from the control of tho Bislticl 
Connell, ho repaired and improved, and tho eirect ho 
tried of lowering ^tho rates nt present charged. It is 
believed tlmt, if improved ns proposed, it would irri- 
gato 600 acres, and this is about the scale of tank., 
which should ho a m.'iximnm until tho experiment of ' 
irrigating whc.it land can be shown to bo succcssfnl. 

A good deal was said in Nagpur about the Bnmtck 
project. This is a very aro- 
The Kenilct rrojret. hitious reservoir, which is 
I ■ estimated to cost ten lakhs 

of rupees and to be capable of irrigating 3C,000 acres. 


Tho two arguments against the echcrae am that it is 
n costly work to select as an esperimeat, and that on 
the wfitilo it will irrigate n country which was not 
severely distressed in tho famine. On the other han-l, 
tliero is a good deni to be said in its favour. Firstly. 
tli5 area, to las irrigated contains a snb'it.intiat amount 
of rico land, as well as a considerable area of ganl"n 
cultivation; .secondly, much of the roil bJight and 
n good de.il of land might belter be used for rice than 
v.lieat; thirdly, while posscsVing these advantages the 
work would show how far wheat would bo irrigated 
on black Foil. L.istly. soma villages within the area 
di 1 Mifier a good deal in the famine. 

The country which tbo project would servo has 
llieroforo most of tbo cliaractcri*!tic3 which would in- 
llueuco elioico for tho purpose of an experimental pro- 
ject, nnd the only doubt is the oxpcnie. Tbo same 
money might perhaps produce greater results else- 
where. 

34. Again, as already stated, much can ho done in 
some districts to edaente the 

latreclietlnB M Itilratfd r<u “P,*® rice irrigation. 

Into r*.rt< of (hr Ncrtrfda sbJ both in the Nerbudda vat- 
tlif Sjtpnra AEsirleti- Icj' districts and in tbu pln- 

to.in district^. In Peoni tho 
influx in tlie south-east comer of Fowars from Halo- 
glint resulted in some very excellent rice cultivation, 
but this arc,! is cut off from Chtiindwnm by a who.it- 
growing hnrcli, and tho light soil on tho other side of 
this land 1ms never bccn^used for rice. ’Ihcro were 
60 tanks constnictod, repaired or improved in Chhind- , 
warn in the famine; but na ^fr. Phillips told us in hts 
ovidonee, only three of these have been us?d for irri- 
gation, and fow of them were found to hold water. 

It is inconceivable that tanks cannot be made which 
. will hold water in Betul nud 'Chhindwara, nnd it is 
certain that manv good sites could bo found. But 
the people must be taught how to cnltivatn rico by 
imparting rico cultivators to tench them, just ax tho 
Agricultural Department is now teaching somo of tho 
Bilaxpiir cultivators how to grow jiinr. 

33. So far as tanks nnd tars nro concerned, there 
. is thus scopo for much nse- 
experimental work of a 

ridJn eonFlnicllonerS.*ii».,.l 

will show tho way to privato 
enterpriso. There is leas to be done by tho Stato in 
tho way of bunding fields and sinking wells. This 
work must bo lofc almost entirely to private eifort. 
But even in tho cases of tlicso works thoro nro plnoci 
in which tho initiativo may properly rest witli tbo 
State. 

In parts of the province wliero tho biinffing system 
is nnkno^, or tiro pooplo bankrupt, a few of tlicso 
works might bo mado by Oovernment. - If tlroy wero 
successful, privhto enterpriso, assisted, if nccossaiy, 
by tnhttvi, would no doubt go on with tho work. 
Similarly a great deal of land in the south of Nagpur 
IS being spoilt by erosion nnd somo specimen i^n- 
mation worked of this laud would bo most useful. 

Lastly, in respect to wells, in Chhattixgarh they 
have had to ho constructed by public funds in order 
to induce tho people to drink well water, nnd 'it 
would bo equally dcsirnhlo to cncourago wolls for irri- 
gation. 1^6113 sunk under tho bumfs of tanks in wh.at 
are known as the 'pajra ' areas have been found most 
serviceablo in somo parts of Madras and Hyderabad, 
and the Snmbalpnr witness spoke of them in Sambal- 
piir. Any idea of saving <tho Chhattisgarli rico crop 
by means of wells in the ease of drought, or any liopo 
that tho Chliattisgarlii will take to sinking wells by 
tho hundreds when he sees his rico crops withering, 
must .tliko be regarded ns illusory. 

36. But in these msUers the proTcvh that "every little 
... I ” should never bo dc- 

Wdlj In ChhnttiFpih. rided. If there are wolls to 
hand already constructed, cron tho Clihnttisgarhi can 
he got to use them in time of need, and though they 
ni.ay not produce much food, they will at least help 
to maintain a seed supply. IVo learnt from a Bntpnr 
witness that special shifts woro mndo during tho f.a- 
minc to preservo somo seed supply, nnd a small sum 
nt Ic.nst might ho devoted to in'crodiicing tho Hyder- 
abad prnotico. 

We aro ondcaronring now to intndneo an agri- 
cultural asrecintion of Icad- 

aerienllnnl aFFncIsIlxns ing agriculturist mnlgnrars 
rihoniaiitlp lofr«!41wl»'l9n- in oTOty district, tho mem- 
t* bers of which will, it is 

hoped, undertake in their villages, and report upon 
tho most promising experiments which tho Agricnl- 
tural Department or their own members may bring 
to tlicir notice. Efforts will bo mndo to indneo them 
to extend various methods of irrigation, and a littlo 
State aid in this direction will prove mcst'seiriccnblo. 
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in.~Tht meant and exUni to which pnvate^ enter- 
price should be stimutated and assisted in pro- 
viding or improving irrigation. 

37. ,Tho oonditioDS Trhich > I Iiavo Tonturod to indi- 
cato as dotcrmining vIiotlioT 

HHoifcicDCS of OoTemment in 

B i iroilis Biaited In tbo last works ontiroly trom its own 
. rosourcos also afford tlio ori- 

torion ns to wliat should ho 
loft to prirato ontorpriso. ■ Tho traditional refusal to 
interfere with private property wont by the board in 
the second famine*; firstly, hccatiso it was folt that 
it was most undosirahlo to again press famine loans 
upon an impoverished pcoplo; and, secondly, bccauso 
tho programme of useful work on roads could not .meet 
tho demands for employment. Tho decision to im- 
prove, repair, and construct mnlgnsari tanks was po- 
pular witli tho people and has resulted in much useful 
work. The amount of work carriod out in this way 
is described in paragraphs 201 to,20G of tho lloporc 
on tho famino of 1809-1900, and tho amount spent was 
as much ,ns 07 lakhs. Greater results would have boon 
achieved had a carefully-devised programmo of such 
works osisted when tho need for them arose, and such 
a programme Ls now under proparation. Tho question 
naturally arises whether such work as tho onlargomont 
or improvement of villago tanks should ho loft to tho 
chances of another famine, mid whether tho licttor 
rourso would not bo to ininimiKO tho chances of famino 
liy increasing the proiectivo value of these tanks. 

33. According to tho returns of 1898-99 thoro 
were 41,977 irrigation tanks 
riijilns tanVe. boing used in tho province, 
out of which over 25,000 aro 
to bo fonnd in tho 'Wninganga country, including 
Sooni; 7,600 in Sambalpur; and 8,000 nro tanks in 
llalpur and Bilnspur. The owners of theso tanks are 
theoretically bound to keep them in a state of repair, 
but they nro not, even thoorcticnlly, under any obli- 
gation to improve them. 

IVhcro tho proprietors are of cultivating castes on 
goad terms with their ton- 
Slffleoilin iniiiMTKjof nralr- ants, thero is 0 good deal 
inBsaainiprOTioBvmiigotaniis. of corporation in tlio mailer 
. , „ . , ordinary ropnira,.nnd tho 

proprietors will, if they have the means, oecnsionnify 
incur a considerable outlay in major repairs or im- 
provements j hut with nliseiiteo landlords owning a num- 
ber of villages, energy and money are seldom devoted 
to this object. It is truo that thoro exists a power to 
notify an infringement of tho 'Wnjih-ul-nrx with res- 
pect to tho tank clnnso, but I can only recollect ono or 
two cases in whioh the enforcomont of tliat clniiso has 
over been notified, and T nm, unable to say what tho 
results wero. It may bo that if moro pains wero taken 
to enforce tho clnnso before neglect had goiio very far, 
some good may ensue. But if you fine n man 11s. 200 
for failing to spend Bs. 600, you nro not much nearer 
your aim. The man’s capacity has been diminished 
by that amount and tho desired work has not boon 
done. That provision of tho law is effestivo against 
nn offoiico of commission suck ns tho levy of fees for 
grazing which ought to bo free, but it is hardly offoo- 
tivo ngainst a ptissivo omission, especially when tho 
omission is, 'ns it may be, beyond tho pecuniary ro- 
sonreos of the person concorned to repair. Ono thing 
is certain that any fine levied for refusal to repair 
a tank should ho at onco applied to the repair of that 
tank, ami this point slionlu bo noted for any special 
legislation which it may bo found nocossary to recom- 
mend for tho furthering of irrigation. 

39, But this will go a very small way to help us, 
ns sve shall ho able to deni 
irjafflrlincjoJ theyrf!entl.iw Only with a fow isolated cases 
iarrnroJmiiroTcmnif. of landlords who aro nblo, 

but neglect, to repair thoir 
tanks. It will not holp ub in tho onso of thmo who 
nro really unnblo to spond money, or in tho ciuo of 
tanks in which it is improvement, not merely repair, 
that is noedod. 

It has boon given in evidence that n groat deni could 
ho done to improvo villago 
AdTlcsIilUly o( eimlrnmlian lo tanks. Thoir sluico nrrango- 
UiUpirpo-e. monts aro primitive, or al- 

together wanting ; their 
.cnlchmoni nrcim nro too largo or too small. At a mo- 
doroto cost tho’ * protcctivo vnluo might bo improvod. 
Tho ownor is perhaps not cquol to tho task or cannot 
afford it. Tho Government derives nt least half tho 
extra rental vnlno which irrigation may add to tho 
assets, and might not unronsonnhly assist in tho im- 
nrovomont of tho t.anks by contributing half tho cost. 
It then need give no exemption for any improvomont 
effected, ‘as it will derive only half tho rental value of 
tho total inoroaso which tho improvomont may ulti- 
mately Bconro, 

Vol. IV. 


40. It is of course a largo^undertaking to ossist in Mr. Jt. M. 

“ fe'sra? sirt ‘ss 

' would be to allot p de&ito 

annual sum for this jiurposo. It occurred to me that 
tho additional rate of 2 por cent, on tho land revenue, 
which is taken in this x>rdvince as a local cess only, 
might vory properly ho allocated for -this purpose. 

' Tho Act whioh imposed this rato was not ready, to 
hand when I pul this view 
Apnroptl&teticuotapplrlnBths before tbo Commission, hut I 
additkiulnto to tills purpose, havo sinco rofrcshod iny.me- 
. _ , mory by roforonce to this 

Act, X of 1878, and it seems to bo clear that this fund 
can easily, under tho existing law, ho so utilised. 

Tho prcamhlo runs “ whereas in order to defray tho - 
expendituro incurred and to ho incurred for the relief 
and i>TOvention of famino, it is necessary to make » 
permanent inoroaso to tho annual rovonucs, and it is 
therefore expedient to provide, in tho territories ad- 
ministered by tho Chief Commissioner, for tbo levy • 
of additional rates on land, i&c., &o." 

Soction 4 mns “tho proccods of all rates levied un- 
der this Act shall bo carried to tho credit of the Local 
Government." 

Section 6 runs “from tho sums so croditod, tho 
Cliiof Commissionor shall from timo to timo ^pro- 
prliitc such amount as the Governor-General in Coun- 
cil may direct for tho purpose of increasing tho rOve- 
nuos ttvailnblo for dofraying tho, oxpondituro incurred 
or to bo incurred for the roliqf and prevention of 
famine in the said tcrrilorics; or if tho bovornoi-Gone* 
rnl in Council so directs in anpr other part of British 
India. Tho ‘residue of tho said sums after such ap- 
propriation may bo applied by tho Chief Commis- 
Moner, subject to tho eoiilrol of , tho Govoraor-Goneml, 
in Council, to such local works Hkply to promote tho' 
public health, comfort or convonionco as tho Ohiof 
Commissioner thinks fit." 

Now it may ho doubtful whebbor irrigation tanks 

.... could bo bold to fall within 

otJtcUon lo IM« definition of works 
■ “likely to promote tho pub- 

lic health, comfort or convonionce," but funds used for 
such tanica might certainly bo held as fit appropria- 
tions for tho '‘prevention of famine." I am unaware 
exactly how theso Local Funds nro treated in tho 
accounts, hut they appear to bo credited to tho Pro- 
vincial Funds, and tho manner in which they wero 
used appears to havo boon lost sight of. These local 
rates amount to Ba. 1,80,000 annually, and tho appro- 
priation of this sum to tho improvement of protoclivo 
villogo works appear to me to fulfil tho avowed object 

for which they wero imposed 

Wiiicli would ni«« be psinilar. jj, very fullest Bcnso. 

The levy of this rato has always boon u,npopalar with 
tho people, hut it would greatly reconcile thorn to it 
if tho funds wero spent for villago improvemouU. 

41. If wb aro to undertake this work, a spcoial cs- 
_ , ,, , , tabjishraont with an Agrioul- 

turiil Engineer at” tho 
meat. hc“d of it would ho vory no- 

, ^ . , ce.usary. Tho fund should 

reach two lakhs in a, few years’ lime, and half n Inkk 
would give II3 nn officiont cstablislnnont specially train- 
ed for the class of work required of it, leaving a Inkli 
and a hnlf for local improvcinonts. On the basis that 
proprietors contributed half of any outlay required 
with tho aid of tahavi, or otherwise, nn annual oxpon- 
dituro of three InkJis a'ould bo tho outlay possible 
for small svorks — nn amount which is by no moans to bo 
despised. In allotting tbo funds to tho sovoral divi- 
sions and ,di5tricl8, it would not bo necessary to allot 
to each division or local area tho prooiso iimoiint of 
Iho rates thov paid. A fund which is raised for tho 
proventioii of fomiuo would naturally bo devoted to 
areas whioh nro most insecuro; but it would ho wise 
policy to dovoto a portion to tho bunding of fiolds 
whoro such work was expensivo, to tho reclamation 
of TOvino land, or to small tars, allotmonts hoing mndo, 

' of conrso, on tho basis of nn equal oxnondituro oi 
private money on tho work. No district siiould ho loft 
out in tho cold nltogothcr, hut monoy should prefer- 
ably ho dovotod to cases in which tho total cost of tho 
improvomont was hoyond tho moans of tho privato 
owner. 

42. As niroady stated further back in tills note, n pri- 
vate ownor who is cuito ready 

Powrm or aeqakUlon for rrl- j*} V**" “^^5 

raio tnnls luwect to certain impcdod by waiit of cjDmmnnd 
eafcsaardi. Of tbo land. Tho improvo- 

mont will submergo somo ono 
olso’s land, or tho tar or contour dram has to cross over 
tho fiolds of a' noighhouring village. Negotiations, 
oven when b,noln)d by tho moral suasion of a Bovonno 
Oflicor, aro liablo to fail. It will thoroforo bo neces- 
sary to give power of acquisition in kuoli eases with 
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safeguards that tlio ndrnntago to lie gained by tlio iin> 

g roTcraent by tbo village commimity bonoritod must 
e proved to bo largely greater than the loss tbo 
individuals or the community who are deprived of 
Inndi that tbo compensation calcnlotcd is deposited 
Tvitb the Eovenuo Officer before tbo work is com- 
monced; and with sufficiont security that tbo work 
will notutdiy be carried out. I do not think that it 
would bo found impossible to dbriso safeguards of this 
kind, and many useful protects might bo carried out 
which are now impossible boc.ni8o of tbo dag4n*tho> 
mangor attitude of the person whose land is prejudi- 
cially affected, perhaps very slightly, by tbo proposed ■ 
improvement. It would luso no necessary for tbo 
owner of tbo tank to acquire land for a distributary 
channel when private negotiation foiled. 

43. There is still one other case to be oonsidered, — 
that in which powers of ac- 
Ca<c3 in vrlilcli Gorennent quisition should bo rcsorvod 
■lioaldacqalrenprlntctaiilc. to the State. If tlio owner 
refused to ropoir a tank, or 
to take tahavi for tbo repair, or to find bnlf tho funds 
in bupptomont of n graut^in-aid, it might be necessary 
in estremo cases for Government to acquire tbo tank. 
In Hint case it would be ncccssaiy to roriso tbo terms 
of tbo settlement in siicb n'wny tlint tbo rental rnino 
derived by rensun of tbe tank might be Bcpnr.atcd off 
and made payable directly to the Government. I'ho 
threat of acquisition would suffice to bring most pni- 
piietors to tbeir sensos. Out hands require strength- 
ening in this matter. 

44. Another form of acquisition would bo n tem- 
porary acquisition in an 
Trairo'aij aeqalrilloa In Iiiiioi emergency, if tho landlord 
of dranfiiit. refused to give water _ to 

those entitled to It nt a time 
of drought. This power would bo useful utx>n occasion, 
though its exorcise would only bo possible in n few 
cases. Action under it wotdd bo n matter of a few 
days, wbilo inquiry would take time, and could not 
bo entrusted to subordinate officials 

45. Sumo officers are afraid that State aid and in- 
terferencs of the kind Mig- 
djSSSrWns? ‘ ^ ‘ ^ KPSto,*! dpmornlwo the 

poopio and, discourage pri- 
rato effort. This doponds on tbo discrimination with . 
which tbo aid is given! and under the system which 
1 liaro roughly sketched above, niil will only bo given 
to those who help tbcmselvcs; while tho unworthy nnd 
incnpablo arc to bo ousted, not aided. At tho same 
time encouragement must bo given to improvements 
carried out entirely from private funds. There are 
two sorts of encouragements usually recomiiionded : 
one is exemption of improrcntoiit.s ; tbo other freo dis- 
tribution of ialavi. 

40. I understand Hint in some provinces perpetual 
exemption of improicments 
Eirmptlnn of IrarwTrmtiiH. js alrc.ady tbo rule, while tbo 
Into Famine Commission ro- 
oommended its general adoption. 

With much respect I venture t, dissent from thus 
proposal. Tbo value of an cxemplioii from n'^'fss- 
ment as an inducement to improve is, in my opinion, 
exaggerated. To begin with, it is not nii indiicemont 
nt All. The inducement is tlie profit to be iimdefroiii 
tlio improvement. Tho fear of nssesynent may be a 
deterrent. Exemption is. therefore, tbo leinovnl of 
p. deterrent. A man with a revenuc-freo liolding in 
porpctuiiy has no such deterrent before him, yet 
experience docs noc show that lie spend.s more on 
improvement of bis land tbnn bis fnlly-assecscd iicigh- 
Irjur. Quito the contrary, be spends less because iio 
has not tbo samo pressing desire to increase bis in- 
come. 

I need not enlarge upon the fact that tbo effect 
of such exemption is obscured by the cnbniicemont im- 

S osed on general grounds; this bus been rondo abun- 
anlly clear by the ovideiice. Our assossinonta are so 
light that ilio diilorcnco made by tbo exemption can- 
not nffect a man ono way or tbo other. 

Apart, howover, from this question, it is unreason- 
, able that n man who onco 
Pcrrctnal txcuption ufpns spends n comparatively small 
sum on applying certain 
natural facilities should bo for over cxcrapc from pay- 
ing the State a share of tbo profifs to wlticli these 
natural facilities ns well os his application have con- 
tributed. At any rate, the privilege of porpetuol 
exemption should bo confined to works of most cxcop- 
tionaf cost and enterprise. Some recommend a fixed 
term of exemption in place of the present rule — ^tlio 
exemption for tbo remnining term of sottlomont and 
tor ono Gottlemont nftcr._^ 

There is great ndministrativo convenicnco in tcr- 
wrcnmniinn ^inating tlio oxomption.with 

itwld tlvaTitsl* place aftetUt- settlement, 

mcni, For if jwn lind n fixed term 

of years, and 60 poopio rondo 


woUs in a village in different years, you would have to 
prepare a record showing tho enhancement to which 
each was liable and tbo aato on which it would como 
into force.- In that ovont if tho people wore tonants, 
there would have to bo a porpotually progressivo ns- 
Bossraont of irritatingly potty sums. To jadgo from 
our experience of ordixuiry tnva/is, tlicro would ho con- 
stant cases of delays in bringing these extra demands 
on to the books, with consoquont annoying recoveries 
of arrears. 

47. It would ho proferahio to fix o term— say 30 

years (or 60 years in tho caso 
A nxed mlntmam Icna )b dcsii- of largo works) and bo tho 
end of tho settlement current 
at the expiry of that period. 
Ibis would bo a most ample time for such improve- 
ments ns wells, hunds, nnd small tanks, i.c,, such im- 
proroincnts ns would be in tbo capacity of a tenant. 
For tho largo works 1 would recommend exemption 
ns Dhove-montionod, retro- 
Bjieclal KiraiJiturlaTg'eiracLB. spcctivo romissioil of tho 
rovenno of any land sub- 
, , merged by tbo lank, and ns 

an nuuitioiial and sonlimentnl inducemciit a grans 
or iiton), either, os proposed by Mr. Sly, of 
n perpetual quit-rent on tbo nnd improved, fixed nt 
n preporlioii t bree-fourtbs or seven-eighths of the 
htmtl-jamn, or, as miggestod by Mr. Low, of n smaller 
revciiuc-frco grant for two lives fixed nt some propor- 
tion of tbo are.i improved. This concession would 
apply to plot-proprietors nnd mnlguanrs, but not to 
tenants. TJie miio/i concession would bo conferred 
with retroepectivo effect ns soon n*. the tank was com- 
pleted, nnd would continue 
Vsint or nMeh fhoiiiii no! be SO long ns it was mnhitaincd 
xUcDatcdotti-Ufihcfaaiir. in rep.vr. The conco<.sioii 
, , , . , , would also bo personal to the 

grantee and liis heirs, and sboithl not continue in 
fniour of a trensferee. It is soldeni that nn owner of 
tins kind yohtnlarily transfers tho Imid ho has im- 
proyed. If lie loses it, it is because he is involved in 
debt, nnd lie loses it almost always below its full value, 
aloreoyer, tho revenue-free fp-ant is intended to 1ms c 
n sentimental v-nliio in the eyes of the man svlio made 
tho improvement and Ills family. It is nat intended 
ns n pecuniary benefit with a translcrnblo pcciiniarv 
value, 

48. Tlie next point to bo considered is iaJ:ari for 

land improvemont. ivith 
TaM let hid inpviwmtBt tho exception of tho year 
fiBxiUrmtlja.MlhttU 18110-97, in which famiiio 
1 1 It loans to tho nggregnto 

ninonnt of 11} Inkhs were given out. Tatnrf operation 
for land improvement have nlwnys been cii n small 
(c.-ilc. 

Origin nlly, no doubt, applications were few, nnd only 
small allotments were asked 
I'"*®*' ox perhaps small 
nllotmeiils Imvc diRcoiirnged 

allotnient is mndo knomi. Delajs of this kind .am 
one discour.agcment.. but I don’t think that thev 
count for much. _A largo loan is not to bo negotiated 
in n hurry, even in tho enso of a private mon’cy-leml- 
fashion to say that severity of 
collPrtioii nffonls a fliscouragemont. Loan imstalments 
should nlw.ays bo Mivpemled if the rensou is such ns 
to n«qiiire suspension of revenue, but tbero is little 
nUvnntngo in milking the instnlnients repayable in 
the Jic.xt yenr. If ono in- 

has to bo suspond- 
dl eisragmcnt. jt postponed 

„ , , till after tlie Inst instalment, 

have, however, for sovority in n yenr of losses, I do 
not think that the demand for repayment is mueh of 
n deterrent to men taking loans. Tho real deterrent 
consists in making tho first instalment repayable too 
soon. Tbo rules pormit of tbo first instnfment being 
fixed throo years after tbo receipt of tbo loan, nnd 
this procedure sboiild bo followed, ond tho term ex- 
tended to five years when necessary. The rules nho 
allow a maximum term of 35 years for repayment. 
So long n term is only necessary in tho oaso of veiy 
largo lo.ans given for expensivo works. Piftcon years 
should be the ordinary term. It has been the fashion 
to fix three, five, nino_ nnd somotimra ten, but more 
often tho shorter periods. Tho npplic.mt is n.sked 
when ho will repay tho loan. A borrower is always 
sanguine about tbo time in wbicli bo can repay n loan, 
and bo mentions n short ono ns an inducoment to 
getting it. Very long terms are unneoessary nnd risky 
in tbo COSO of tenants of short standing or small status. 
And tbo Gccurit^y for advances is weakest wlion tbo 
country is dctorioratcd and tbo demand is for tenants 
and not for land. 
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^9. Tlio Lond iinpToroment lioanJs Acb requires cer< 
tain formaliticSj sucli ns lo- 

ilinoantol adnncaallontd. ' cat notification nnd tLo lieur- 
' ing of objections (section S), 

and tho Gorernmont is bound to bo satisfied that tbo 
, Eccunty offered is adequate. It lias been stated in 
evidence tbnt tho rules do not permit of sufficiently 
Intgo advances being made. But Buie, 7. nllovrs the 
loan to be made to the full value of 'the land for 
u'lu'ch it is taken, or of tho landed security offered by 
siiroties, and tho Commissioner may oven sanction a 
larger amount titan this. 

It is truo that in tho case of occupancy and ordi- 
' nai;y tenants, llnlo 9 requires tho joint personal se- 
curity of not less than tliroo occupancy tenants, and 
tho lo.an cannot (ivithout tho Commissioner's sanction) 
exceed throe times tho total rental of tho tenants who 
offer security. But since that rule was framed tho 
'J'cnancy Act, sections 46 (3) and 70 (3), spseially pro- 
vides for tho salo of tho holdings of occupancy and 
ordinary holdings in rcOOvoiy of Govommont loans. 
This theroforo enlarges tho socurity ivhich such ten- 
ants can offer whenoror their land has a market 
Value. 

Tho land for the bonofit of which tho loan has been 
grimtcd can bo sold free of all encumbrances, vide sec- 
tion 7 (e) and tho proviso to that scciann. The only 
iliieslion is what is tho land included under that term. 
When a tenant improves one field in his lioldiug, 
dues tho whole hblding constituto the land for the 
benefit of which the loan has bco.*i granted, and in 
tho COSO of n malguznr docs tho tonii compriso tho 
whole villngoP I am not aware that this question 
has over been judicially raised, but it is ono that 
might bo raised at any time, and one theroforo which 
should bo made clear. 

CD. Anotlior matter in connection with these loans 
that is often raised is tho 
Bates ol iattzeet. interest. Tho Chief Commis- 
sioner may sanction loans at 
n lower rate of interest or free of interest altogotlior, 
and tho Gommissionor may order that tho running of 
interest may bo delayed “ until a dnto which shall pro- 
cedo by at least sis months the date Used for tho repay- 
ment of the first instalment of principal." Otherwise 
the interest runs from tho 
liodcRiio but pcoal inteicttls date of tho loan and is not 
DtoUlakc. loss than 6i per cont., and 

tho Deputy Commissioner 
may charge 12J per cent, .on any instalment of prin- 
oipal or interest that is not paid in time. I hnvo no 
belief m penal interest, but in nil other respects tho 
nilos as to interest appear to bo suMcioutly liboral. 
iiio rate is well 'below tho prevoiling rates nt which 
iifonoy can bo. borrowed from private lenders, and has 
certainly not deterred would-ho borrowers. 


Gl. On tho whole, then, it appeals that tho rules 
offer BiuEoientl'y attractive 
More poircn tliould lo given terms if full ndvan'toco is 
■ (0 Iho Deputy conimUrioncr. taken Of them, but it plight 

1 XI T. X „ . . to giro more power 

to tho i^puty Commissioner .'Tho necessity for obtain- 
inc sanction may dotor him ffom ofFcrlng more fnvonr- 
ablo terms, and gives tho impression that tho more 
liboral concessions aro to bo applicahio only to cxcop- 
iioniu COSOS. ^ 

There is, in my opinion, a groat field for tho oxlou- 
sion of land improvement 
A gival ilcid for the gradual loans in this province, if tho 
ozicnilonolloanF. terms for ropaymedt are 

... ... ,, mode more liboral than has 

practiTO, and if tlieso terms aro pro- 
^ the villages.. But I would advocate 

n gr^ual uicreoso. It is a mistake to press loons on 
nuTnl'”® recipients, and just at this moment tiro poo- 

& 

’ Id normal -yoars tho sums ndvjmocd over tho wholo 

Flrcd.niia.1 fo,. CloOM 

term of jcaii should be mode ii ’ Gilt of Into years 

available. tiio famine loans, which nro 

loans offered under special terms, hwo confuse™ the nc^ 
counts. I would estimate, however, that, wo could in 
the near future distnbuto four or live lakhs nniiuolly 
« Gut progress must bo cautious, for 
there IS great risk that loans would bo misapplied to 
payment of creditors, and supervision becomes diffi- 
culb as loans become very numerous. We must also 
bo prepared for disappointments. If an annual allot- 
nioiit of five lakhs wore made, it would never do to 
reduce it, heenuso in the first two or three years it 

, , _ not fully distributed. 

Bptclai oiBccr not generally I nm not much in favour 
of a apecinl officer being 
rin.. At XI 1 ri<i oiniointcd far the distribu- 

tion af theso loans, llio Deputy Commissioner and 

Vol. IV. 


hia Executive Assistants should bo ablo to do what 
IS required, but if in any district or nt any particular 
time applications for tho loon bocomo very nomorous, 
I't would bo cosy to detail an officer on special duty 
to deal with them. 

62. Befcrenco has been made in tho coniso of tho 
Commission’s inquiiy to tho 

Aid other than pccanbryto advisability of Jendintr tho 
prlrato works. ^^.j^es of professionaTwoll- 

X.. II • . “*^rB in tracts whoro it is 

^ P^G.wcU-irrmation. This would bon kind 
tL BrLfnnl'n “PO“<fit«ro would be justified from 
„ ® ^ Improvement Fund, provided -that such 

was procurable, at .all events in tho beginning. 
If the staff was found to bo satisfactory, there is no 
reason why well-to-do people should not paHor ite 

TOcc^f ul nil. cases in which tho operations wore 

Similarly, if wo have an Agricultural lingineor with 
.. . ^ »illod CdtOrblishmGnt it 

Co?Sof^S5iS.“'“^ “isGt bo put. nt.tho disposid 
wnni.. . of private individuals for 

or ill iU-considered 

tL OB% oni ? * ''“'e® solvent states, 

dertakln n® * “"Pi'rtont projeots can bo uii- 

63. My recominondntions under head HE of this 

•“* W'onpimdatlons note may therefore bo Bum- 
regarding private work,. Died up as follows:— 

.“Local Famine Pro- 
\eiition lund to which would be oredit- 

^^°^P™CG0ds of tho present additional 

(b) Any fees paid by Court of Wards’ es. 
tntes or by private persons to tho Agri- 
cultural Dopartmont for advice, sur- 
voys, or professional assistance, 

(c) Any fines imposed on maleuzars .who 

rSnrding tZi^. obligations 

2P onginooring bradoh to 
^***'** P.opnrtmont to be charged 
to tho Fund mentioned above, 

Go be devoted to 
^m.M i“'“i'^J°!^Srioultural improvements 
Znte ^ ®'’®** f®Provo- 

IV. — Enlarged powers of land ncquisitioii for tho 

improvement of villago t-anks, and to give 
temporary control over distribution*’ of 
drough™ ®™orgomt cases in times of 

V. — ^Exoiuption of improvements for a fixed 

minimum term of 30 years or SO years ac- 
cording to circumstances. ^ 

VI.— Special rewards in tho shape of proportional 
ramt-Dpt or rovonuo-freo grants for 
- specially costly works on. a scale to bo 
ilotermmed, to bo given on completion of 
the work with such rotrospoctivo effect ns 
13 necessary. 

Vn.— The ciicpurngomont of taiavi by longdr 
to^s for repayment, postponement of 
first instalmont to three or five yenis, and 
by suspimsiou of instalmoiits in tho ovoiit 
. of crop failure, effect being given to each 
Buch susponsion by putting on all subse- 
quent instalments by ono year. 

IV. — The immediate practical steps-to be taken to 
give effect to the objects desired. 

64. Tlio construction of irrigation works which the 

Nccewlfy ol framing a com- iioM***"tb(i** 
rtvtc programme nllli an ordov * VS ^^ccmmondations 

of orgtncy. or the Commission, to un- 

, dortako as State worlcs must 
noTOssanly bo sprciid over a long term of years, nnd 
such tunas los may bo allotted annually should tlroro- 
foro bo uovptod to the most urgent works, that is to 
say, to ivorks in tho tracts which most need protec- 
tion. 

Tho Bclection of tracts to which money should first 

, InvctlgallnnlnlractE'imlpro- fc® t'lPi’^fir^t *dnZ 
Joctnf or inaacoantclf protected tJio first nufcyi lloyini; 
byprojccleolrcafly prepared. ^ono tfilS, WO simll rto wLioli 
f -11 . .1 projects Already pro* 

pared fall within these tracts. If oiiy of those Irnofcs 
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arc oitlior not proteeted at all, or are imperfectly 
protected investigation must bo directed to projects 
in them if Buch are possible. 

■Construction will follow in the same order, but 
the piogramme must be well 

ItletmliuUon ol eeriain piln- ahead of construction, SO 
ei^M. ' that in the event of famiuo 

occurring, ndief works may 
bo seleotcd to tlio best advantage. The projects al- 
ready drawn up in a preliminai^ stage must be put 
into a final shape, if local examination and eousnlta- 
tion with llevenue Officers show that they are worth 
constructing. But information has to be obtained and 
a decision made in respect to such matters os the duty 
of water, the standard tank capacity to be adopted 
with reference to the rainfall, the degree of protection 
to bo aimed at, and the proportion of protection 
which will stave off famine in any tract or group of 
villages. 

65. So far ns immediate construction is concerned, 
wo have in Baipur and Bi- 

famine which should clearly 
bo conmleted. We have learnt from the Chhattis- 
garh officers that these works ate eminently suited 
to give protection to types of villages which are most 
liable to failurOj even though they may not ho ritu> 
ated in the tracts over which as a whole failure was 
most general. They are ready to hand; the fresh ex- 
penditure to be incurred is not large, and they will 
give us admirable experience. Let them be com- 
pleted os soon 03 is possible. But let not completion 
of projects from preliminary to final stages or investi- 
gation come to a standstill meanwhile. 


We must have a district irrigation sebeme jnsc as 
we have a district road sebeme, and just os roads in 
the road scheme can be readily transferred on to the 
famine pzogranuno, so will it bo with works on the 
irrigation scheme. 

These are the measures necessary with referonco 
to major works to bo executed by the State; but 
there is an extensive village work programme to he 
prepared, which noil include the minor works cap- 
able of being constructed as village works in famine 
tune, and of being graduolly carried out from tho 
local Famine Prevention Fa£nd in anticipation of 
famine. 


6Q, Tho mensutes Bummarised under Fart HI of 
this note in poingiaph 52 
Euly IntrodacUonot messates are Capable of being intro- 
dLcosEcdinFait 111. duced at a very early date, 

and there need bo no delay 
in respect to all which do not requiro legislation ; that 
is to say, all except those which refer to tho acquisi- 
tion of land for private works. 


Legislation will certainly bo necessary both for the 
control and mammoment ,of 
Bat any legltlattaii accessary State works, and for obtain- 
MU KQolic mtlca. ing the powers of acquisitior 

which 1 have indicated iu 
respect to local works. But this is too important c 
measure to be hurriedly pushed through. It is possi- 
ble to indicate general lines; but further experionce 
and much discussion are necessary before details can 
bo determined. Opinions may, however, be invited 
on the general lines, and I should be disposed to re- 
commend a short special Act in preference to amoud- 
luonts of existing Acts. Our Land Itcvcnuo Act is 
already encumbered witii unwieldy interpolations and 
amoncunents, and the iutor-dopendouce of public and 
private irrigation in this provinco will make it difiS 
cult to meet its needs by amendments or additions to 
tlio Northern Lidia Canals Act, 


67. 1 irill noi^ bring this note to a close by roughly 
indicating for each district 
Qcntni tkctcii ot cUsttict what scope exists for oxten- 
iiocEibUltiea. sion of protection in ono 

shape or another to tho dis< 

tinctive parts of each. 


Sawgor . — There are 26,000 acres of rice in this 
district, of which all bub a small fraction is irrigated. 
Local inqiury is needed ns to whether this can bo 
usefully protected or extended, and whether rice can 
be substituted for some of the area (82,000 acres) 
cropped with the hill millets. But apart from this 
the chief scope lies_ for improvements of Isharif cultivn- 
tion, cotton and jiiar, on woll-doviscd sites; for the 
extension of well-irrigation (over 8,000 acres of wheat 
were irrigated in 190C)-0l) ; and, lastly, and ohieily, Cor 
the extension of bunding of wheat fields. Improve- 
ments are e-peoially needed in the Khurni 'inhsil, 
where post failures have been most sevure, and taut 
has most extended. 


I believe "aiso that the Khurai Tabsil comprises 
most Innd of tlio kind for wbicli c&nnl irrigation has 
been attempted in tbe odjoining districts of Bundel- 
kbond, by means of tbe Botwe Oniial, the results 
gained by which would be of much invest. 

Barnoh . — ^This district is divided into well-marked 
navrii and non^aveli areas. The central traois, which 
are chiefly black soil whott loud, offer the most favour- 
able field for the extension of bunding, which has al- 
ready made some progress. There is also scope for 
well-irrigation 'to be extended. 

In the non-haveli portion of the district there is 
a rice area of over 70,000 acres, while another 70,000 
acres aro cropped with hill inlets. There is consider- 
able scope for tho irrigation of this rice land, and of 
tho wheat land adjacent to it. 

Jubbulpore . — ^Thoro are no loss than 220,000 acres 
of rice land in this district, of which about 120,000 
acres are doubled-cropped, and provided for by the 
bunded fields. For tbe rest irrigation is dcsirablo, and 
It should bo possible to convert into rico.land, or to 
substitute bettor cropping for some of tlio area (194,000 
acres) now growing Ttoaon and kutUi. Most of tbo 
wheat area is protacied by bunds. But these can be 
further extended, and the tivo systems be de- 
veloped. 

The tracts most liable to suffer 'from drought arc 
tiio Mum’ara Tahsil and the Xtindum nud Bargi 
Gtrclcs. 

_ Jllandla . — ^Agriculturally tbo most backward district • 
in tbo province, over 60 per cent, of tho population 
being aboriginal. As about half the district ia held 
on rayatwarl tenure, the State has special obligations 
in respect of it. Over a limited area it has land like 
that of the Jubbulpore havcli, but for tho rest there 
is a great deal of poor hilly land. There are over 
80,000 ocres of rice and 220,000 acres of hill millets. 
Thera exists very considerable scope for additional rice 
cultivation juar and cotton, are practically unknown 
in the district, and their introduction seems desirable. 
"Woll-irrigation is very Bounty, and the people have 
very little capital; but tbe district suffered much more 
in 189G-07 than in 1809-1900. 

i&’coni.- 7 Tho southern and south-castom portion of 
this dismct contain xiep land akin to thot of Bola- 
ghat and capable of being groatly Bcoured by irriga- 
tion. In the rocl^ Lakhnadon Tahsil it might bo 
possible to extend iuar, and perhaps cotton; nnuthero 
should certainly be room in the valleys for much more 
Well-irngation. The haveli tract on the Ghhindwara 
border might offer a field for bunding. This and a 
coraer of tho district situated below the gh&ts did 
fhirly well in both famines. 

A'ors/nphpur.— Bunding of wheat is' well known in 
this distnet and is capable of inuoli extonsioxij es* 
pccially in tho Gadarwara Tahsil. In the south of 
the district at the foot of the Satouras there is a 
light soil tract wlurii offers a field for irrigated rice. 
Tbe area now unirrigated is 26,000 acres, and this 
part suffered grea'tly in tho droughts, while the central 
area of tho district escaped very lightly. There is 
a li'ght soU area in tho Gadarwara Ta^il which it 
might bo possible to holp by tars, 

Boskangabad . — ^In this district tbo protection of tbo 
wheat crop should bo the first considoration, chiefly 
by banding, and to somo extent by wells and tanks. 
The Bohagpur Tahsil contains the lightest soil, and 
the so-ci^eil black soil of the tahsil might be round 
to take irrigation, if any good projects can bo found. 
In the west of the Strict bettor cultivn'bion of kharif 
crops is a possible improvement deserving encourage- 
nicnc. Tbe district became too dependent on wheat, 
and hu suffered for this. Bice is not important; but 
there is a strip of land along the Tawa in which wells 
might be inenosod. 

hTimar.— 'Well-irrigation for the cultivation of wheat 
in the valleys, and fer the protection of tho Mat if 
crops elsewhoro, is practically tho only form of irri- 
gation which is promising, within limits this is the 
part of tho province in which wells mti be pushed 
most. 

JJetvl and Chkindwam above the Qhdis , — ^Wclls 
aro capable of extension in these districts, ond in tho 
level light Boils thoro iuigbt be much scope for tbo in- 
troduction of rico with irrigatioa. Fxporimonts are 
necessary. Northern Betul below the Qbiits should 
offer Some good tank sites. In the level portions of 
tho ploteau in^Betol there is a very good field for 
extending wcU-frrigation, and sugarcane cultivation 
night revive. The Cbaurai and Linga tracts of 
Olihindwnra contain some level wheat land similar to 
that of tho Sooni haveli, in which bunding might bo 
tried. The area .of rico in these iwo districts is in- 
signifleaut; that under hill millets is very Ittrge. 
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I'ho Sausar 1?alisil or Chhmdwara belov tho GMts 
is similar to tho ctfcton-juar coimtiy of Kagpur, and 
affords eeope for wolMcrigation. 

TFordfto.— Tho Arvi jmd Wardha Talisils ore cotton- 
juar, tracts; Trell>ir/igation miglit be oxtondod, i bat 
nothing clso can bo dono. In the Hinganghat Tahsil, 
tliero is a rati area in which tho bunding of fields 
might bo tried as an esporiment. 

Kagpur , — In tho trest of tho district there is u 
cotton-Juar tract. There is good well-irrigation wlneh 
cun be extended. In tho centre and south of the 
district thoio is a largo area of wheat land, part of 
wliich is favourable to ounding. Tho east of the dis- 
trict presents features similar to those of tho adja- 
cent rice country, and there is scope for jEice irriga- 
tion. 

u8. Bhandara, Balaghat, Chanda, Baipur, Bilaa- 
Mtr, and Sainbalpur. Theso aro the great rice dis- 
tricts of the Frorinco, and it is in tlicso that the 
greatese field is open for tank irrigation, largo and 
biiiall. Bo much has been Said about them both in 
this note and in tho evidenco before tho Commission 
that it is unnccessaiy to repeat details hero. But 
a few words are necessary in 

Fptcbl rnustks rcsahlliij respect of Sambalpur. That 
Fimbaiiiur. district is composed almost 

entirely of light soil. Its 
clitnato IS on tho wheuo more scouro, sinco tho qydonio 
storms of Septomber and October, w’hich move away to 
tho north-east and leave tho bulk of the Province 
untouched, frequently give Sambalpur rain. The con- 
uguration of the country and its soil afford facilities 
for irrigation, and tho attitude of tho people towards 
irrigation mpro resembles that of tho Waingangn dis- 
tricts than tho rest of Clihattisgarh. Unlike Bnipur 
and Bilnspur, the district is not hampered tho 
remains of tho lakha-bhaia system which so impedes 
improvements in Raipur and Bilnspurj but, on tho 
dtlior hand, its tenure is such that tlie private owners 
hare no interest in making tanks except sudb as 


improve their offn ihogra or homo-farm. Larco irri- 
gation works are perhaps leas necessary in BaiAalpur 
than clsewhoto, but the districts should not bo outirely 
neglected in any schemo oS improvoment which may 
be adopted foe tho Provinco at large. 

59. As regards tho scattering of fiJds which hau 

resulted from tho old laltha- 
Zatti-Uala sritcm In Baipur ohata systom in Bnipur 
naaspar. Md Bilnspur, it is difficult 

»m.« — - i ” know what to suggest. 

Tho present law would recognizo tho exchange of 
tenum which (t final redistrlbntion of fields would 
entail; and if all tiro parties concerned would agree, 
the opoMcion would ho legal. But tho idea of such 
a *stnbation has faded, though tho results remain, 
and the difficulties in tho way of a compulsory redis- 
tribution would intensify sovernl hundred-fold those 
which aro oncountored in tho division of sir tuTiri in 
a partition procooding. Gradual action by pressure 
brought to hoar on mniguzars seems tho only course, 
but if tho idea caught on it might rapidly dovolop. 

60. Two statements aro, attached to, this note show* 

.respectively, the dotaile 
Staiements atlaohcd to lUU of irrigation, xn 1900-01, 
and tlip total figures of cor- 
tain distinctive yoars. 

In 190(W1 the decrenso in irrigation is in groat 
raasuro due to tho decrease in rice cnltivatiwn and 
rwources. In Chhattisgarh tho ro- 
tums of the last fpw years liove been disorganized 
by sotGemens operations and famines, and confusion 
has arisen with reforenco to the area which is irri- 
gated by, percolation (tho pajra). In other parts of 
tho Province, however, tho sta’tistics aro moro roli- 
ablo, and show how irrigation is resorted to in normal 
years and how villngo tanks aro apt to fail when they 
aro most wanted in years of drought A vory brief 
inomorandnm showing tho advantage in crop outturns 
Sdod irrigation will give is also 


Mf.B.H. 
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Mr. C. E.A.17. OLDn&Ut Colleelor of Gy«. 
(Banhipore, SJ^th Oetoher 1902.) 


Mr C JE A President,)— long havo you beau Col- 

oidham. nearly five years. 

— 2, Q. Before that u-ero you in thispartoftho world?— 

Yes. I Loro served in Sbahabad, in Darhhangn and in 
Munghyx also. , 

3. Q. And yon hare probably bad some espetienco of 
famine F — ^Very slight, fn 1S92 in the Monghyr district 
I was in cliargo of a small famino relief circle. The dis* 
tress was not severe. 

. ' 4. Q. Would yon aiy that thore was any place in your 

district wLeie there is a reasonable fear of famine, or are 
you practically immune F— I don’t think wo nro immune, 
but wo are Mmost immnno at present. Thera aro one or 
two tracts in the district in which 1 think famine might* 
oconr. 

5. Q, And what is thoobaraoteristio of those districls ? Is 
it an absence of yiatns or aAars, or is there any deBeienoy 
of rainfall F— The normal rainfall is low in our 
district as it is in tho Shahahad district. Secondly, the 
means of irrigation in theso tracts are few and unreliable; 

< the lands are high ; tho soil is not very prodnetive ; and if 

a good rainfall does not occur, tho reservoirs and artificial 
chniinela for irrigation nro not filled, and conseqnently the 
crops snfier. 

C. Q. What would be tho remedy for this ? — The only 
remedy is the extension of the system of artificial irrigation 
by channels, reservoirs and wells. 

?. Q. Tho extension of channels and roicivoiro has pro* 
bably its limits ; has it not ? Has all been done that can bo 
done F— 1 think not in the c.aso of elianucls, and in tho caso 
of reservoirs also, I think, there is room for extension 
and improvement. ^ 

8. Q. These channels ; are they derived from the streams 
coming from the Gya hills?— from tho hills ofClioin 
Nagpnr whioli fringe tho Gya district. 

0. Q. And which ere torrential P— Quite so, with the 
exception of two or three streams which are more or less 
perennial. Tho Fnnpnn generally bos water all tho year 
rannd, thongh it has very little in the hot weather ; ond 
there are two other small streams which retain their water. 

10. Q. Tho Funpun msses through Fatnn also?— It 
does. It is a small river, put still it retains water, owing 
to the soil tlwough which it flows. 

11. Q. These ahars and channels are yory ancient, I 
suppose? — ^Thcy arc, no doubt. 

12. Q. They ore entirely of natlvC’moking P They 
have not been suggested by n$ P— Not at all. ^ By for tbe 
greater part of thorn date from before tho British rule. The 
tendency now is for Ihese^ channels to fall into disrepair 
owing to the disintegration of proprietary rights. For- 
merly when these channels weio mode they weio made by 
the order of largo zamindnrs who owned largo estates and 
hod large powers — powers which no zemindar at tho present 
day wields or can possibly wield under our laws. For 
instance, the Maharaja of Tiknri was all powerful in the 
distiiot one hundred and fifty years ago, and in the time 
of previous Maharajas, who had similar authority, tho 
greater portion of theso channels were miide, though wo 
havo no historical records of this.^ Now it is impossible for 
such new channels of this dcieription to be mode by any 
zamindar, because he will have to carry them through the 
lauds of other zamindnrs who will not agree, or who will 
obstruct in some way or onother. 

13. Q. Then that stato of things is at least partly duo to 
this unfortunate want of cohesion among them in racoguis- 
ing common ohiects? — ^Itistbo state of society at present. 

1 1 is a lamentable condition of things no doubt, hut it is a 
fact that no two neighbouring zamindara will combine 
together to help inn work of common benefit. ' 

14. Q. And that tho zamindnrs in this great sab-divi- 
sion of land are nolas largo zamindnis as there wore for- 
merly? — Not nearly. This disintegration is going bn 
daily. It is admitted by all. 

the i® the remedy P — Disintegration we cannot 

ments'^^t. _ The only device for gelling round the difficulty 
where pllirtion. 
hue most 


16. Q. Legislation in tho direotiun of making the author- 
ity of the Collector more supremo P — Of enforcing the 
up-keep of theso channels on which the cultivation of the soil 
or of'^ths of the soil of tho district depends, maintaining 
them, repairing them and extending them where necessary. 
TVithout leglelation this cannot be done. It is impr.ncti. 
cable at present.^ I know many cases of pains which 
hare fallen into disrepair owing to these causes, and which 
have either become unused, or partly unused, or so largely 
silted up that they are rendered less sotviccable than they 
used to be. 

17. Q. And would yon glvo tho Colleotor summary 
powers to levy a fine in order to get tho work done or force 
the men to prry it out P — I would give tho Colloetor suoh 
power ns^this that be should he in a position to say to oer- 
tain zamindnrs who own the lands tliiongh which these 
channels pass, " repair them,” and if they did not carry onfc 
his instructions, lie should be empowered by law to havo 
tho work carried out himself and to realise tho cost from 
theso zamindaro in proportion to their interests. 

18. Q. Bo yon think tho effect of such a law being' 
passed wonid bo to put thorn on their mottle. If not, it 
would giro tho Collector a great deal to do P— I tfaiuk it 
would have that effect also. 

10. Q. Do theso works really raguiro somo professional 
ndvieo to monage them P— They do in their inception. 
Tliat is another point on which legislation is required. No 
now pain should bo constructed unless it bo approved by 
some professional man. 

20. Q. I gather it would, not bo .very eas^ to construct a 
’ new pain withonfc interfering with tho rights of somo 

other zamindara? — It would |>e diffioiilt. Objection would 
no doubt bo raised by the zamindara Laving riparian inter-, 
csts further down. They wonid perhaps go into the Civil 
Conrt for an injunction or for damages. 

21. Q. (5iV Thomas JETiyAam.)— Can thoy got an in- 
junoiion to prevent thorn F— 1 think so. Certainly. The 
Civil Conrt has full powers to interfere in such matters. 

22. Q. They can prevent a pain being constructed F — 
They eon issno an injunction. 

23. Q, Then the enso goes up to tho High Court p — 
Frcqnently. 

24. Q. These paint are little ohaniiols leading out of 
uullalis, 1 suppose ?— Leading from the rivers. 

25. Q. Big ond litllo ? — Yes. 

26. Q. Docs the zamindar put a hind partially across 
tho nullah P — ^It is not necessary nt all. (Tho witness 
illustrated bis meaning to the Commission.) 

27. (J. Is tho zamindar ollowed to put a bund across a 
yiain, or partially across itP — In many 'cases they havo 
acquired what is c.’illcd a prescriptive right to do so ; but if 
any zamindar wore now to buod np a pain, whero it bas 
not been tho custom to make a bund bithorio, tko other 
proprietors would at onco go into Court and get it broken 
down. 

28. Q, (Mr. Muir-Maekeneic.) — And do ihov, ns n 
motter of fact, ever attempt to do that?— Very rarely. 
Occasionally they do. Only tho wealthy zamindara arc able 
to risk it. 

29. Q. (The Prosiden(.)~Thoa I suppose the ahar does 
donblo duty in irrigating tbe lauds and having its own bed 
irrigatedP Is tbotsoP— Itis, Sir. An ahar fills in July 
and August and part of September. It is then cosy to 
irrigate poddy end other crops, ond as soon as tbo water is 
all used up, rabi crops are grown in tbe bed of tbe ahar. 

30. Q. And to which is the greatest importauco attached 
—to the poddy or tho crops 'grown 'in the bed P — Paddy, as 
far as my experience goes. No doubt a very excellent rabi 
crop is produced in tho soil of the bed, but it is a very 
Binall one. 

* 31. Q. Are wolls kopt np in tho neighbourhood of theso 
'ahars ? — I havo not noticed that in the Gya district. 

32. Q. (Mr, Miiir-MaeX;ejizie.)—Yon don't find that 
people choose sites for their wells by proforenro in their 
neighbourhood ? — No, Ahars nro gcncinlly nindo nt a 
distauco from tho villages. . 
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33. Q. And 'the wells nre gcnemlly close (o tlio village P 
'—In my distrietj Qyn, wbIIs ore only genomlly used in 
proximity to the villages. In yrhat is knorm^as tlio 
dihani. 'WolMrrigation ontside villngo lands is very rare. 

34. Q> {The PmWenM—Do yon know whothor any 
applioalions are mode for advances to hnvo altars, paint' or 
wells P— Ostensibly for tbis purpose tbero are numerous 
. applications, .but tlio greater part of: tbo money is spent 
otbcTwL«e in sneb cases. ' 

35. Q, Is tbcm anysystem of iaJtavi advaneos for wells P 
—There is no special system for wells. 

36. 0. In your district does irrigation by wolla occupy 
an important place P — No. JPaint and aiart are far and 
away abend. I calonlntod that about half the oultirated 
area in the district is irrigated from aiart and tanks. 
Tanks are very fow in the Gya district, bnt nearly liatf, if 
iiolr quite half, of Uio wLolo cultivated area of the district 
is irrigated from these aiart and tanks. 

37. Q. ti'O" mncli iriigalioii is tbero from tbo 
yininrP — I cannot exactly say. 

SS. Q. About a qnorterP— Qnitc, -porlmps a third. I 
would not bo sure ; 1 have not calonlntcd tbis. 

39. Q,. Would there not bo n feeling of confidonec, if yon 
hndn well for the altar, that in years of drought it wonid 
stand ont hotterP— A wall irrigates such a small orea. 

>10. Q. Do you know how much it is in this part of tho 
world P — A well will not irrigate more than 26 ligiat lioic. 
Tlio average area irrigated by walls is abont 6 acres. 

41. Q, Is fh.nt all tbo year round P — ^Yes. - 

42. Q. (Jt/V*. JIfuiV'Afactensie.) — Doc.s that mean a well 
of a single mot or more ?— A well of ono mot will irrigate 
about 6 acres. 

43. Q. {Tie Prctident.)—f)o you ttiink any assistance 
is to be rendered to irrigation by a more liberal system of 
talari advances f— 1 don't think it is a satisfactory ays* 
torn. I don’t think it would bo satisf aotory. 

44. Q. And why, pleaso P— Bccauso tlicso advances are, 
ns n gciioral rule, not spent on those works for which they 
arfl ostensibly token. 

45. Q. And can they not be looked after P— It is very 
dilficuU to ensure control, especially where yon hnvo got n 
Inigo number of ndvonecs. It is impraoticnblc, in fact. 

40. Q. "Would it bo worth while lo have a spceinl oilieer 
or some one under the Collvctor f<>r this piiritcac ? — I 
don't think so. I would not advise it. 1 would denre* 
tulo any furllicr.spesial eslnblishmcnls. They are only n 
source of linr.ns.sment. 

47. Q. Do yon tliink it wonid lio a good thing to haro 
"a special ofliccr ^ing ronnd tho district giving talati 
advances P— I think Hint would Lo useful. Even in iny 
district, I think, it would bo nseful to iinre n special ollicer 
going round and giving advances. 

43. Q.' (Sir nitomaa ingham .) — tVhal would it bo spent 
upon?— On ilic making of wells, repairs of aijrt, cleaning 
ont of cbnniicls, paint, etc. 

49. (J. (Mr. ilfiiir-jl/nci-cnsfc.)— 1 don't quite undcr- 



inrnt of a sjioeial csinblislimeiit. 

50. Q. (Tie President .) — I sec you say in your nolo 
that "a system shonld lie introduced by wh’ioli sanction to 
the grant of advances could be more proinpily given and the 
cash paid wwonnlly by a gnMtted ofliccr at convenient 
centres." Vou see no other practicable way of doing it or 
any letter way than this r — I think it is ono of tho means 
f 0 the end that wo want to attain. 

51. Q. {^ir TAoinos JTiyAom.)— Ton speak of ono canal 
that you havo in contiimous flow ; that you coll tho Fntno- 
Gya Canal P— Yes. Tlial is ono of the branclios of tho Bone 
syrtem. ■ It irrigates a compamtivcly small area in the Gyo 
(listricL 

62. Q. And on tho Bono Canal do they Lake tho rents in 
slmroof prodnoc(5/iaefi)?~ln some parts, but tho rents 
ore generally cash in canal-irrignted areas. 

63. Q, Bo yon think, ns regards tho water-rates on tho 
Bono Canal, more might bo takon from tho occupants P — I 
think that the compciisation firom tho canal irrigation in tho 
way of additional iiroduco is moro than wlinl Choy pay for 
the water. Moro could bo taken poriiaps from lliom. 

64. Q. In tlio caso of tho uon*ocon])ancy_ tenants thoro 
is no limit to tlio |iowcr of tho landlord to ntiso tho rent. 


la thero'P— Thero is a limit. Ho would liavo to go to Court jiff, C. E. J, 
I ir Oldiam. 

65. Q. Can landlords onlianco tlio cash ronta on their ' 

non-occnpancy tenants P— There are provisions of tbo law 

by wilioh they can. 

6C. Q. Have they risen iii consequonco of tho water 
' advantages P— Yes, very largely, 

57. Q. "Would^not that point to tho fact that ocenpiors’ 
rates aro not as high ns they nugbt boP— I will not say 
that thqy oro increasing now on those lands which Imre 
rcoohed tnoir fall degree of prodnctivoncss. 

68. Thero is mcro competition in tho way of applications 
for water now than thoro was formerly ? - Certainly. 

66. Q, So that if tho rato was raised people would still 
< como forward ond want tho water P— I think they would. 

60. Q,. Yon have very strong views as to the rates being 
too low P—1 will not say they aro too low. 

- 61. Q, You EOT that the cnllivation in tlio district depends 
on tho tanks ana aiart f — Half tho artifieially irrigated 
cnllivation. 

62. Q. That includes tlioymia* too P — No. 

63. Q. INTiat proportion is dependent on tlio paint? - 
Mr. Mnir-Mnokcnzic also asked mo that question. I am 
not in a position to say exactly, but I sbould say one-third 
roughly. 

01. Q. One-third of tho artificial iiTigalion P— Yc.s. 

66,000 flcrc.s ore, 1 tliink, irrigated by llic canals. 

66. Q. You say that ono reason for preventing the con- 
stmetion of new paint is that tlic holdings have become 
very mnoh smallci-, and that tho landowners have much less 
power. Bujiposing Hint could he got over, would there not 
be nil objection on the part of nil the owners of existing 
paint to any now ones being eonstnictcd. Would it be 
possible to construct any more without interfering with 
existing rights and privileges P— Yes, it would. There are 
some Elrc.ams from wilioh no jxtias havo Leon takon off at 
all as yet. 

66. Q. There are some P— Yes. 'lliero aro some places, 
moreover, liijiU up the slrcams where aymin might bo taken 
off and no objection would bo raised. 

67. Q. Then tlicro is room for Hie extension of pains if ' 
yon got over this diflicnlly ? — Thero Is room. TJiero is 
room for still more important improvement in tho way of 
rep.iirs to, and maintcnniico of, ozisting pains. 

68. Q. Boconse tho present owners will not coinbino P— 

Yes. 

69. Q. Docs one pni» irrigate many inilcpcndcnt Iiold- 
incB?— Aj>n<« may irrigate a Imndrcd or two hundi-cd 
villages or inorci lliol is lo s-ay, a larffo pam would. 

70. Q. And Hici'o is no woy of enforcing Hic clearanrcs 
among such n nnmbcr. Is Hicre no power for management 
—napaueiagaf P— None. 

71. Q, Tlirn wlio is supposed to take tho initiativo P— 

The zaraindars. It is their biisino.ss. Tlie system in Gya 
is tho Ikaoli system of rents which Hicorcticnlly entails 
upon the zamindnr the duty of maintaining these work's of 
inigntion. Tliat has been tho cimtom from time immemo- 
rial. Tlicro if no low on the subject ; some legal provision 
is required. Tlic Collector e,annot interfere at present, hut 
he onght Id bo nblo to. 

72. Q. "Wlicn you liaro a number of zarain(].irs, it simply 
depends ni>o]i their powers of co operation ? — 

73. Q. Can any external inflaonce bo brought lo bear 
upon them P— No legal inilncnco. 

74. Q. Only personal P— The days for that are in fact 
departing too. 

76. Q. For that yon sav you would requiro legislation ; 
would yon not ? — Corlninly. It cannot bo done without 
legislation. 

70. Q. To whom would you entrust tho duty of enforcing 
their iip-kccpP— To tho Collector. 

77. Q. Not Hio District Board P— No. 

78. Q. (Mr. Muir-Maekinzic.) — Why do you object 
to the District Board P— Because it is a Board. 

79. Q. (Sir 3'ltomas Etgiam.)—Vo tlicso aiars have an 
excess of water coming into them P— Occasionally. 

80. Q. Is that not a common trouble? — Fairly common, 
but they ought to iiavo, and nearly always havo, an cscniic. 

81. Q. Do they liarc on escape big enough P— If it is not 
big enough, of eoiirso tlie aiar may burbt. 
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82., Q. Ato they over filled bjl/a tlio $ains P— TeS| 
sometimes. 

83. Q. Ton may fill one^ and then tlio mins come doini 
and it oT'crfion’B P — Tcs. that is possible. i 

Si. Q. I suppose they belong to tbo same ormers as ibo 
paim P~ Sometimes. 

85. Q. Thera is no question of. paying for having them 
filled up P—No. .dAffw, you 1 Trill understand, aropro-omi* 
ncntly euited for the higher lands -urhere paim cannot go. 
Pains, as you undcrstjind, can only follow the Tnlloys of 
the streams, hut ahars aro intended for the high lands— 
what are known as ianr lands in the Gya dis&iet where 
pains cannot roach. 

60. Q. Is there room for making more of these afiarsP 
-Yes. 

87. Q. What do they want, — money adranecs, or some- 
body to give them a lead P— jSioney, enterprise, education. 

88. Q. Po they make many now ones nowP— Now ahar* 
are ocraoionally made. 

89. Q. Yon could not giro any idea as to the numbers P 
—No. 

90. Q. I suppose you have never had famine in tho^Gja 
district ; haro you P — We are supposed to have had it lu 
1873-74. 

01. Q. Hare yon got any programme for works there P 
—Yes. 

92. Q. Wliat sort of works P— Kaids, tanks. 

03. Q Irrigation tanks?— Tanks which would bo used hollt 
for drinking and irrigation. 

91. Q. W’ould it he possible to employ famino labour in 
clearing Ihesoyw fa « o'lt and pulling them nil torighta, or 
would th.it bo obicclionnble, as being prnntc property ?— It 
might lead to disputes. 

95. Q. Would the ownon lie able to employ lalionr in 
that way ?— No doubt they would, hut wo would bo doing 
work for private persons, not for tho public. 

96. Q. Tlint is Mler than doing work wliieli ii useleis? 
— tVe do not do work that is useless. Tanks are not useless, 
nor are roads useless. 

97. Q. You h.iTC plenty of useful works to employ yonr 
lihour Certainly, 

98. <2 You employ labour that you hare on roads P— 
Yes, and tanks of which wo aro not likely to have a brgo 
number. 

99. Q. You proposa to put in masonry heads to these 
paint ? — I think that is n roty urgent necessity. 

192. Q. \Vonld there bo any great objection on tbo part 
nf tbo owners to that P — Tlicrc rro'ild he entne ohjeetion, no 
doubt, but it should ba orcrrulcd. Grc.at distress is being 
caused by tho non-csUteoce of eneU head-avoiks. 

101. Q. Would they wcleouio heads like tint to prevent 
damage, or would they regard it as a means of reducing, 
supply P— Tlio latter. They would not welcome it, 

102. Q. Would you propose '.o mnho them even if the 
ohjeetion exists P — I would give them tho option of doing 
it, and if they did not, I would have it carried out and 
recover tho cost from them. 

103. Q. Yon would do it at their expense ?— Yes. 

lOi. Q. (d/r. Jlfair- .Voei-cntic.l— With reference to 
land improvement loans during tlio last Gto jears, 1 notieo 
that the largest number was made in 1890-97,-107. Can 
you tell me tho amount P— No, Init 11s. 1,01,000 was spent 
on irrigation works alone, — well'<, tonhs, irrigation channels 
and reservoirs. 

105. Q. About 0 thousand rupees a loan P 
lOG. (d/r, jff/en.)— Us. 1,01,560 was spent. 

107. Q. Were tho loans ns largo as that?— That was 
oxcoptionally heavy, 

■ 109. Q, Take 1893-90 P—Thcro wero IS loans and 
Ns. 15,135 spent. 

109. Q, That, again, is nearly a thousand rnpees a loan. 
To whom are they geiioinlly odvatieed P — ^Thero are two 
kinds of advances. Those figures represent only tho lAud 
Improvement Loans Act. Advances are made both to 
zamindars and rnynis, for improrements to zair.indars, 
nnder tho Agriculturists' Loans Act to enUivatom ; very 
rarely to cultivatois under the Land Improvement Loans 
Act. 

110. Q. Is tenuTO any obstacle P— No. 
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111. Q. Then why do yon advance so rarely P—Thoy 
tnbo tboir loans under different Acta. 

112. Q. Bat if a raynt wants to mako a well, cannot ho 
take it under tho Land Improvomont Loans Act f — ^He can 
if ho likes. 

_ 113. Q. That hardly soems in accordance with the iiiien- 
lions P— No doubt cattle, seed and other things ate tho 
objects. I do not recall any case of a rayat applving for a 
loan for a well; 

114. Q. Is that hccaiuo ho docs not ivant it or because 
of the diifieultics of getting it P — I cannot say. 

115. Q. Aro there any diflaonlticB on account of his 
tenure? — No, so long as iho scourity is snOicient. If ho 
has a largo oultivatioo, bo can get a coircspondliigly largo 
1o.td. 

116. Q. And oconpancy rights P — We do not make any 
hard-and-fast rule. Oocasionnily loans aro given even to 
those with non-oconpaney lights. 

117. Q- Is thcrcany diffionlty as to tho availability of 
iho scourity that the rayat aan iilFord P —No. It means 
delay, but tlioro is no great dlilicnlty. There is delay on 
neeouni of the inquiries to bo mado by the subordinatn of 
tho Neveuno Depirtment. 

118. Q. Can that be obviated by any change of system P 
— If an uilicer wore deputed to go into the district when ft 
was thought ndronccs might bo required with full powers 
from hcad-quartois to give loans up to a eertain limit. 

119. Q- Haro no officers such powers at present? — 
OiliceTs iu charge of sub-divisions have these powers. 

120. Q- Hd not they exercise them P— No, not in my 
experience. Applications for loans eomo into tho bead- 
quarters of tho district or snb-dtrision. 

131. Q. And head-quariors aro often far distant from 
the applicant's abode? — It is not altngetbcr the diitanco. 
Tho serious diffieulty is tho obstoelts created among tho 
mohnrrin, and until the applicant gives 10 per cent, to tho 
men who deal with the loan, that loan Is not given ; some 
diffieulty is raised. 

122. Q. Is no alteration ncodod in the period of to- 
mymeut of the loan or lowering of the rate ol interest P— 

I do not think it Is ncceai.Try to lower tho rate of interest $ 
it is already low. 

123. Q. Wlint period of repayment is usually fixed ?— 
Agrieullnrlsts' loans are nsuslly repaj.-iWe In three years. 

131. Q. And Improvouicnts Loans P— It depends on the 
amount. Ten to fifteen years ; very seldom fifteen years. 
The law allows up to twenty. 

125. Q- I thiok tho Inw allows repayment up to thirty 
years. The rules aay twenty years, but they often restrict, 
the law on tjiis point. Would yon be prepared to go up 
to twenty years ?— No, not beyond ten years. 

120. Q. Whv do you prefer tho short jioricd P— I Ibink 
the men are fully able to pay within that period. 

127. Q. If you allowed a longer period, would you he 
able to giro loans to somowiiat poorer class of mou P— Wo 
might, but I do not think it is a matter of much impor- 
tanco. 

138. Q. Did ynn in tbo year of scarcity ndrnnee any 
considcntble sum for the eonstrnotion of JsaeAeha welU P— 
No, it seas not necessary. Last year was the only year of 
apprehended re.aTeity during my tenure of nffieu. 

129, Q. Have yon ever been confronted with the difficulty 
that a security that is offered is snbjcet to a prior cnenm** 
brance P -Oceasionaliy, not frequently. 

ISO. Q. A witness s.aid tliat ho considcicd that landlords 
might with ndvanfago be given moro facilities to scenre an 
enhancement of their real, justifiable in eonsequonre of 
improvomcnla cllectcd by them. Do you Ibinklhatad- 
Tisablo P— I do not think any. further facilities than arc 
already provided by tho Act need bo given. 

181. Q. He has to go to Court P— There arc two ways— 
by contract and by suit. 

132. Q. If the matter is snbstontially beneficial to the 
tenant, ho would have no diffiealty in getting enhancement 
by oontract F — Not if lie is a good landlord and tbo tenant 
is reasonable. 

133. Q. It would be dangerous to grant fnrtl.or faoill- ' 
tics F— 1 think it would be wrong in principle. 

134. Q. Why, if the improvement is a good one P— I re> 
Mrd it as primarily the duty of tho rayat to improve his' 
land. It IS chiefly the result of the peculiar system of (he 
district whieli imposes that drily on the landlord. I should 
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like to see tko abolition o£ the hhaoli tenure in Gjrn, and 
nothing but casb lentsi 

136> Q» Do not you think that tlio landlo^ bns the nd* 
vantage of n good deni of onpitnl ■wbioh would otborwiee lie, 
to b certain extent, idle P Could it not bo uBofully employed 
in improving the land P— It could bo ueefully employed 
in that way. 

13C. Q. Another witness said that if irrigation _ could be 
introduced into a district like the Bhabun Sub-diviaion, that 
the people, inolnding, I understand, the zamindara, would 
not object to the introduction of a general cess P-I do not 
agree with that , opinion. I think 
■ obicct. They would regard it ns a violation of the perma- , 
nent Beltloment. Also the advantage would not bo com- 
mensurato with the cess levied. 

137. Q. Do yon think that, in spite of (hat objection, it 
would bo iuRtitiabloto impose eneh a ce«s if Government 
were convinced that the advantages were commensnrato V— 

I think it would. 

138. G. Do you think the advantage oqnld ho made 
coinmensniato P— That is a matter for ptofeesional opinion. 

139. Q. Supposing a tract very impcrfeotly provided 
with facilities for irrigation were by niMns of a protect ivo 
work placed in ns good a position ns tbo Sone Oanal ninn. 
tVonia that justify tbo ccts P-<^rlninly. In mv district, 
in consenncncc of irrigation, lands wbiob once paid annas 8 
arc paying Rs. 6 to Rs. 7 a ligha, and one aamindar in parti- 
cular told mo that a villago whiflhOTco brought him in 
only Rs. 3,000 now brings him in Its. 18,000. In aneh 
instances os that the imposement of a ccss by Government 
would bo jnstlilnble. 

1.10. Q. Another subject Do paint occosionnlly lead 
into uJiar* P— It is not common. Ahart nro intended 
for hi*'h lands which cannot ha irrigated by paint. Oo- 
casionrily a pain is led into an aiar } then only for con- 
serving. 

141. Q. Can more water be atored h^ the conBlrnolion of 
moroaliflrrforthe purpose of receiving water from the 
paint P— ’yes. 

142. Q. Wth regard to disputes about the rights of 
water in dilTcronl parts of elreams, do you think it would 
be ndvantogeous to frame n recoi-d-of-riphto P— It would 
ho an excellent thing. It is o proposal that has boon fre- 
quontlv made by mo in convcrs-ition, but it baa never gone 
up to GoTornment. 

143. Q. Do I nndorsUno that yon would enforce tbo 
paviueut for labour on yiain* by going to the Collector to 
undertake the repair and to charge tho cost proviHonally to 
the zamindaraP Would it not bo profcrahlqto levy a oess 
and that Governmont ohould do tho rcpairaP— I would 
xathor gWo tho zamindar tho opportunity of doing it. If 
Govorninont wero to levy a ccss, it would moun getting a 
uormanent calnhliahraont for tho work, and our oxperionco 
of estoblisliments is that they arc a eourco of harnssmont 
and annoyance to the people. 

14.1 Q. There Is no danger of the zamindars doing tho 
renairi incffioicntly P-If tlioy did, Iho Collootor should hayo 
it ofTicicntly done. It would ho for him to see it officicntly 
done. 

I'lC. Q. llo would require an colahlishment for that, I 
BupposeP— Ycp, it would require an increase inlhcBiib-, 
ordinato excoutive, hut not a very largo or nnmnnogcablo 
increase. 

140. Q. Zamindars, in many oases, would not comply 
with tho ordora of C.dlootors P— Not if thoy Know that 
tho Collcctore havo authority behind to enforce them. 

l-l?. Qt As for commntalion of lhaoli lande, would 
you not fear tliat tho people would dioliko cash rents P— 
They would wcleomo thorn. 

' 148. G. Do tlioy not find that n yroduoo rent eorves 
them bettor, having rofcronco to fluetnations of tho seasons P 
—In tho case of oomo zamindaris, but not no a general 
rule. 

119. G. In til" ninttcr of pains, do yon not think it a 
pood thing that Governmont should take over tho mnnngo- 
ment of even some of tho very largo pains for irrigating n 
hundrod villages for instance P~Tbo exponmont might ho 
triod* 

IBO G' Nq/ara/no Mvdaliar.)— In tho oaso of 

.. calendar whoso rovonno yon said increased from 
8 000 to Rs. 18,000 from;tho inlrodnolion ofcnnnl water, 
an.!, bo nnv a proportionate inercaso of tho wator-mto P— 
I it Won. The rate is primarily paid by tho 
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oultivator, hut tho custom varies. In some oaseo ihoMr.O.S.A 
zamindar pays half ; in some cases nothing. . ly, QHhaa 

{Mr. AHen.)— In somo oases tho landlord io allowed to 
oollcot from the tenants. 

161. Q. Wbot is your security from non-oocupanoy ten- 
ants P— His cultivation, his non-oeonpancy right. It is 
usual in snoh cases to grant a loan to a eomhinod number 
of tenants, who are mutually responsible. 

152. G* Whore an ooonpancy tenant constructs a well at 
his own expense, docs tho zamindar demand an enhanced 
share of the prodneo or laiso his money rent P— Where 
produce rents nro in force, a certain proportion of tho aotunl 
prodneo goos to the zamindar. So tliat if by constrnoting 
a well a royal's fields prodneo a larger quantity, tho 
zamindar naturally gets tho benefit. 


163. G* Does not that tend to detor the rayat from con- 
straoting wells P— So far os I know it docs not. 

154. Q. As to prior cnonmhrancos, wo get certifioates 
from the registroton oilicer for wliioh no charge is made P— 
Wo don't get ccrtiGcalcs. 

165. Q. In other parts of India tho tenants contribnto 
labour to hcop certain olianuels in repair. Docs Ibat custom 
prevail in zamindnri estates in these provinces P — That ie a 
common praetico ill tbo Gya district. As a general rule, 
tbo rajats carry out theso works themselves. 

160. Q. Unpaid P— In tbo hotter governed estates they 
are paid, and in tbo Governmont and Wards' estates, of 
oourao. 

167. G. Has tbo zamindar any power to onforoo snob 
ensiomory labonrP — know of nono. 

168. Q. {Mr. Afnir-Jifacitflnsie.)— What is goam labonr P 
— ^Tbal means turning out in a body to repair a breach, for 
instanoc. 

160. Q. (Jiff. Bajaraina^ Would legisla- 

tion bo nccersaiy in tbo direction of onforoiuB oneb oustom- 
nry labour P— Tboro is no necessity for it. 

ICO. Q. Have not theso paint been repaired by villngo 
labour from time immemorial P— I hclicvo oo. In hhaoli 
district it is primarily the Zitmindnr's duty, and I would 
enforootbo oxeculion or that duty. 

161. Q. Tho original eonetraotion is home by tho zamin- 
dar, W tho anbaequont maintononce is shared between tho 
zamindar and tho tonnnts P — That is a principol system in 
voguo in tho Gya district. It is regarded as tho duty of 
tho zamindar to maintain those works in a proper state of 
repair. 

1G2. Q,. It would ho regarded as tho duty of tho zamin* 
dar wore tliero n rocord-obrighto drown up to-morrow P— 
That would depend upon tho Settlomont OtBcer. I should 
certainly suggest it. 

1G3. Q. Suppose ^aint get out of order, has tho 
tenant any right agoinst tho zamindar in tho Courts under 
the Tonanoy Act P — Not that 1 know of. 

1G4. Q. Mr. Myino said that tho zamindars Imd no faci- 
lities for onlmnoing rents oron in ensos whoro they carried 
out improvoments thomsclvco nt their own cost. Do you 
accept thotP — ^No, I would refer you to tho Bengal Tenancy 
Act* 

1C6. Q. In-gronting loans do you giro them In inatal- 
meiits or in one lump P —In instalments for Land Improve- 
ment loans. 

100. Q. (il/r. Afuir-iUraelrnsie.)— How ahout Wards and 
Govornment estates ; bare you mode any improvements or 
altars P— Many, and wo have been ahlo to extend irrigation. 

167. Q. (ilff.Affcn.)— Would you look at tho preamblo 
to the Board's rules for the Agriooltnrista' Loans AotP 
There Is a distinct intimation to district ofllccrs thoro that 
thoy nro not to supersedo tho mahajnns. Hns that any 
clfost in TCslroining Oollcotoro from disbursing money 
under that Act P— Very little. 

108. G« Under tbo Land Iroprovomont Act rules I 
think there is no power for Suh-divisional OfEcora to 
diahurse loons, and under tho . Agrionltnrists* Loans Act 
they bnvo power only ou delegation from' tho Colloctors P — 
Snob powers nro always dolegntod. My Sub-divisional 
OMcors have powers under tho Land Improvomont Aot 
olso. 

• 169. G' ('Ni*- JZ^arafno jl/«<fofi«r.)— Oonoorning a 
geneml ccss to bo levied on ncoount of irrigation, hnro you 
not known a tonnnt pay more than his obaro P — ^Yeo. I 
have not known ensea where ho pays more thnn tho land- 
lord pays to tho Governmont, but 1 have hnown.mnny casca 
in which ho pays tho ontiro ccss. Ho ought to pay 
holfi 
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Mr. C, M, A, 170. Q. Hwb yoa no power m provont it P— 'Wo nro 
TF, Oldham, powcrloss to provcnt It. Tho ray ate, as a tnlc< actiniosoo in 
enoli action. 

171. Q. (JIfr. AHeu.) -Yon spolto o£ Hio eommntation 
of bhaoli tonnro into nal-di on a largo ccalo. WouW not 
thoTo bo a ditGcDlty in gottiog the tenant* to coinbioo to 
keep uplbolt P— J f it wcro done on Uic lines 

inggostcdi thore would bo no diifioalty whatorer. 


172. Q. But tbo legislation you proposed bad lofcrenco 
to ^aiffs to largo irorkaf Yon Woold not propose logts- 
latioa in order to keep np ahart t— Yes, certslnly I ironld. 

173. Q. (ilfr. JUTiiiV'ilfael'ensts.l-'Wonld you not 
require a Tory largo inspecting etallf— Not necessarily. 
Itayats wonld soon complain if a landlord were not main- 
taining bis pain, and proprietors also. It wonld oome to 
tlio knowledge of tho Collector, and bo wonld know when 
to depnto an oflircr. It wonld not require a standing army 
of inspecting oiliccrs. 


Mr. iT. JEZl 
iPoopood. 


Mr. J. H. Tooooop, Superintending Kngdnccr, Sono Circle. 
(Uanl'tvorB, SSih Oetoler 1003.) 


1. Q. ITAe, PrerWent.)— How long linro yon been 
Buperratonding Engineer of tlie Sono Circle?— Fivo years. 

2. Q, And ns I knon- you bare bnd long ozpericnoo boro 
before P— Yes, as Assiaiont Engineer and Ezeeutive Engi- 
neer. 

3. Q. Wo tiarolind ample oridrnce tliat tlio irrigation hero 
is cztremely popular, as popular as L bare seen aiiywbcTc. 

4. Q. 1 nndersiand tbst tlio wliolo supply that you can 
count upon in tjio httthia Is employed P — Certninly. 

6. Q. In crery year?— Not every year. In 18D0 llie 
supply of water fell below ; and if wo Itnd bud to supply 
watoi to a larger area, wo ehontd not have been able to do 
so, 

G. O. Tlio halhia is n period of about 16 days P— Yo>i 
generally from tlio 2Gtu of Boplcinber to tbo lOt'b of 
Ootober. 

7. Q. Could yon in'n yCiir, when tbo supply failed, say 
to tbo rayats — " Wo cannot giro it to yon in 16 days, but 
wo can giro it to yon in 33 days"P— Thst was what 
pmotioslly bnpponed In 1899. 

8. Q. Wore tbey ttincli worse off P— I don't tbink Iboy 
wore. 

9. Q, Did they oir out for remissions f Did you grant 
Ibcm remissions P— No. Wo gsvc .remissions wbero tho 
crop fell below a certain average. 

10. Q- During tbe wbolc season (here ore periods wbon 
(bero is moto water than i* aotually wanted, oven tho 
hathia F— Tliere nro periods in which wo boro xuoro water 
than is required. 

11. Q. Would it bo wortli wliilo to take _mco«nn>3 for 
inorc.asing tbo supply of tbo canal* for that time? — 1 am 
afraid llic expense wonld bo probHiitivc. 

13. Q. I should like to know whether you could rut down 
tbo wall* of your weirs so a* to crcati’ greater yelorily?— 
It would cost a certain amount of money, but it might 1« 
worth it. It might damage navignlioa, but that would bo 
immaterial. 

15. Q. Is it a thing that has come before you P— I bare 
tliougbt of it. 

14. Q. I understand that the extremn preswiro at tbe 
time of the halhia is due to the draining off of tbe whole 
riec-fields just before P— Yes. 

16. Q. Could yon to any adrantnge arrange to fin ahart 
just before, say in tbo fust week of Beptember P — Wo canid 
fill tbo ahan, but it would affect the irri&atien. -I foney 
if wf went in for that aystem lb# leases would decrease. I 
don't ECO bow yon cnnld quite make an nsse.srocnt. 

1C. Q. (Air. ilfuir-JlffleA-enzie,)— Is llicro not enough 
water to supply the leases and to fill the oAurs as wellF— 
Thera would be at times. 

17. Q. [The jPreji'rfrnf.)— Could one use the oAarr os 
supplementary storage bsslns F— Of course where tbo whole 
biook or all tbo lands below tbe ahart were under li><ases 
thoro wonld bo no barm in filling tbe ahart wbon wo are 
spilling water. 

18. Q. In Boplcmber you arc spilling water P— Generally 
wo ore. 

10. Q. Ton think the diifioulty would bo abont o'sess- 
ment P— Yes. Borne of these ahart arc eonnceled one with 
anotber, and they would piobably pass on the water to 
unleased lands. 

20. Q. le tbcTC inside tbe field of irrigation a consider* 
able amount of water applied to land* which do not pay 
any cannl rates P— There is. Wo tiy to prevent tbo ahart 
being filled from tbo rnuabi except nt cerloln times when 
water is giren at fized laiee, out iberoissliraysalotof 
malpractices in tbe way of water being fal>eu into nnleascd 
lands. 


21. Q. If tbess malpractices moan wastage of water, 
Ib^' are malpraclieci. If they mean merely a question of 
diflicultv (if nssoBsment, would not j on wish to get rid of 
that dilfieiilty somehow? Fur instance, could not tho diifi- 
oulty bo got over so as to store and ntiliro water, the ahart 
being used as rcsorvoirs ?— If all the lands were leased, of 
conrao tbero would be no objection whatever ; but of course 
there are eoitain high lands, which canid not be irrigated 
under tbe ahart. 

S2. Q. (Mr. Sajarataa A/iafnlwr.)— Might the ahart 
bo filled by arranging for lump payments from tbe gauiiu- 
danp— You wonld have to select joar ahart .for that pur- 
pcrc. Yon might doit that way. It ispessiblc. 

29. Q. (Zifie PreriVenf.)— Yon say the sng.ir-canc onlti- 
ration lias been doubled since tbo eonslrnction of the Bone 
canals. Its area is limited to tho hot-weather enpply ?— 
Yes. 

21. Q, You inc.sn the enpply before the rains ?— Just 
before tho rains, Tbe hot weather ece«oa ends with the 
26tb of Jnne. 

"6. Q. IVhntarc you irrigating besides sugar-cane, then P 
-Sugar-cane is the principal crop ; there is a little indigo 
also. 

26. Q. Do you practically take ovciy drop of water you 
can for sugur-cauc Wo arc often very hard pressed !n«cd 
for tbo sugar-cane. In fact, tbo eastern main system 
has oftep to be olosed owing' to dearth of water in the hot 
weather, i,e., from the 20lh of April ; tho water wo lot out 
is oren told. 

27. Q. H’c found elscwbero a very considcroble system 
of Biipplometi ling canal irrigation and tank irricatieti by 
wells P— You sec hero tho staple food of tbo district is rice, 
and that rouiiot ho irrigated by wvUs. 

28. Q. I mean for crops like eugar-rano P— Tliey do 
irrigstc n littla sugnr.cano in places from wells; in tho 
Bhabua Snb-divislon 1 Lave seen a large plot of eugat.eano 
irrigated from a well. 

29. Q. They wonld not tbink of helping canal itrlEnlion 
by irrigation well* 7—1 don't tbink so. 

SO. What is your bot-wcatber supply P— It goes down to 
about GOO or 7U0 cnsccs. 

.91. Q. There 1ms been no question of etonga in the 
valley of tbo Sono ; Ims there F — ^No; I don’t tbink there is 
any project, nulc-s yon take those smaller irrigation streams 
in Ciioia Nagpur. They arc on the tributariei of the Bone. 

83. Q. i suppose you liavc not much occasion to go into 
Blinbnn P— 1 liHVO to visit Bhabua; 1 mean just gmog by 
railitay to IJhabua, but 1 have not travelled about much 
witbin the Bbnbiia Gub-divtsion. 

09. Q. Y'onwcn hero before tbo irrigation by tbo Sono 
Canals began. Is Bbabna very much in the samo state as 
this part was before it came under irrigation P—1 tbink 
Bhabua is veiy much worse than tbe Sh.aliabad tracts were 
without canals. 

91. Q. (Afr. A/trir-A/belreflzi'e.)— What did thesodepend 
on IhcnP— ^dnre prinetpally. 

96. Q. Sbahabad is very much like Qyaf— Totally 
dilfenut. It is a flatter conntty. Qya is on nndnlaUDg 
country. It (Gya) is like parts of Modras. 

so. Q. (Tht Pretidml.)—ln tbe report of tbe IDirnmnossa 
ecbeme I find in Mr. Alaeonoeby's report that he says t~ 
” The question of command is tho next one to bo oon- 
eldered, and hero wo are mot by the diffienlty thst the 
ICaromnawa trorcises the western and ncrtberii portions 
of tbo district concerned, BO ttiat tho bulk of the etorago is 
unsuitably placed for conreynneo to tho affected traoti." 
IZoalsogocsonfoeayc— "Tbe only solution to the difll- 
outly appear* to bo to oonstract a high level oiinat, takiag 
off from n weir, to bo ooustructed os plosp ps praoticablo to 
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tlio point \rliara tlie Earamnnssa omcrges'fron tlio bills 
‘ at about tho lord of tbo 270' or 280' oontoor) and running 
noarly duo east for about 36 inilo.<i« fulling gradually to 
abonttbo 250'eontonr at tbo point whoro it nonld meet 
tho Eudra Tirer.” Could you not tako a canal from tbo 
bottom of it P— Those I’eserroirs are too high up tho riror 
. for a canal to bo taken direct from them. Tho rcsorroira 
aro vorj high and there is' a vrater>fall of 176 foot below 
thoir proposed sites. 

37. Q. Then tho river itself would bo mado to carry 
wntor P — Tho lescrroira would hold the water and tho river 
.jrould bo used to carry it to n weir lower down. 

.38. Q. I suppose you think it would bo the right thing 
to thrash out tli» Earamiiassa projeot and have it properly 
snrvoyed ? — Most dcoidodly. 

Si). Q. Haro you means in the way of oflioei-s for under, 
taking it P— I Lave not. It certainly requires o spcolal man 
—and a good man. 

40. Q. Has tho Frovinco got the means P— Mr. Horn 
would bo able to state that. 

41. {Mr. iZbm.)— I think wo conid get it done. 

42. Q, [Tht President^— Ym heard Jir. Enjaralnn'a 
esBuiinnlion just now. Can you give us information os to 
what the cost per aero is for the measnremonta P — ^It has all 
been most carefully worked out in this book. It oomc.s to 
abont Sjf annas per nerc. I think the Deputy Collcotor'e 
establishment costa between Its. 60,000 and its. 70,000 a 
year. Tlio cost of measurement' and collection arc nearly 
canal— between 7 and 8 per cent. cnob. At present tbo cost 
of mcnsuronient and collection is noarly hnlf-niid-hnlf. 

48. Q. That is, 16 per cent, both for noasuroment and 
collection P— About that. 

44. Q. Arc yon satisfied with tho Wily that tho eontraot 
system works P—1 am quito satisfied ] it is vory good. 

45. Q, It docs not lead to an:r waste of water ; went of 
economy of water P— It is minimised. 

40. Q, Do you look after tho village channels P— Yes, 
they nro under its. They arc p.sid for by tho villagcn and 
zamindim, bnt they aro under our eupervisinn, and wo can 
enforce tbeir repairs under section CO of tbo Canals Aot. 

47. Q. Aro yon rotiFfied that the period of seven years is 
o aniiablo one for leases P— I tbink it is about tho limit it 
should be. 

48. Q. You think it should not bo longer P— I certainly 
don't think it should bo longer. People die, and you find 
miiny changes in seven years. 

40. Q. Haro yon any sugf'cstions which you would liko 
to bring boforo tbo Commission ns regards tlio points boforo 
it F— 1 don't tbink so. 1 don’t think tbero ia anything. 

/i 

60. Q. Havo yon found hero any demand for,draiiiago 
accompanying irrigation P — ^Thnt was so foino yean ago, just 
after tho irrigaliou cominonccd on tbo Sono Canabs, and a 
largo number of drainages wero carried out. 

61. Q. Yon Imvo a number of drainage channels P — Yes. 

^63. Q. (Sir Thomas Jlighaw .) — Ao regards these ones- 
tions of measuTcmcnt, 1 nndentand you havo very little 
measurement to do in tbo Sono Oannfs F — A groat doal of 
measurement has 'to bo done. Flocks have to bo roensured 
wbcu yon give n lease. 

63. Q. After you have given tbo Icnso yon don’t mrasuro 
at tbo end of tho cropping to rco which parts of tho field haVo 
taken water and whioh havo not P — No, wo asaumo oil has 
boon watered, A man is liable whothor ho takes or docs not 

^ take tho water. 

64. Q. "Wbat is tlio use of yonr mcasnromont alnfl P— ITo 
have to retoin n certain number, bocauso in one year a 
certain number of icafoe lapse. 

65. Q. Your mcasuromcnisnranot. only on tbo npniicn- 
lions for long lenses, bat subsoqncntly for tho rail and 
perennial crops ?— Yea. 

6G. Q. (Mr. iLftiir‘Maeke)izic.)—A]fo for tho season 
leases P — 'J'licy nro gcnomlly iiiensnrcd up about tlio tiino 
tho applicalioDB nro made ; sometimes before, sometimes 
after. Wo try to mensnre tbom up bofuro wo grant tlio 
leasee. Tho hharifstvam leases are in blooks. 

67. Q. Could you tell us smnelblng nboul llicio blooks j 
what are tho airca of (hefc bhtcb.s P— Tlioy vajy very muoli. 
Yi’e have ronio 40 MyXoenr 26 acres. That ia tbo smallest 
block, 'ibo rule is nothing less than 60 acres is leased. Some 
vlllngeB have 800 or DOD or l,000acro^i — pfirbapl) more. 
miYi 


68. ^ I Bupposoyou never havo a block divided betwoon 

two villages P— Sometimes wo add a small aroa in one 
village to a larger block in anotbor. > , 

69, Q. For convonicnoo P— Yes. 

GO. Q. As n rule, tbo block is ’^lago by villogo F— Yes. 

' 61. Q. But you may have more than one block in a vil- 
lage P — Yes. Wo have more than one block ; somotimcB 
two or ibreo blocks. Howover, I am trying to got tbom so 
that all the leases expire simultaneously. 

62. Q. Snpposing somo of tbo owners in thoso blocks do 
not want water, what bappona P— If they do not all agree, 
that ia to say, if a very amaU percontngo ia loft out, wo givo 
in and grant lease. But it mnst ho a very small percentage. 
"Wo generally wait till thoy all agree. 

03. Q. If thoy do not all ngreo, you do not gIvo a lease P— 
'Wo do not nnIcsB there are n very fow loft oat ; and if there 
aro a few, wo fry and catch them. Wo keep a watch on thoso 
who aro loft out. Thoy liavo our apocial regard. . 

64. Q. That means an ostoblishmcnt P — Yes. Patrols 
go round to look after them. 

65. Q, Then wlmt do you do in regard to remissions P 
—No remissions can bo granted on longloaso lands, oxcept 
Bpccially under tho Superintending Engineer’s orders. 

66. Q. On what grounds docs ho grant that P — ^I£ tbo 
(laid has been left uncultivated, bo might grant it, or if tbo 
man bos bolted. - > 

67. Q. If tbo water has been available and tbo man does 
not take it, do you grant him romission P— Very rarely. I 
think in tho lust threo years about Bs. IS baa been granted. 

GS. Q. Havo you no claims for remission on tbo ground 
that tho supply was not sufficient or regular enough P — Wo 
have had no such romplainla. 

69. Q. Yon sorer givo remissions on that ground? — No. 

70. Q- You never have applicatlona for remission on 
nccouniof irregttlnr supply ?—\Vo may havo had, hut thcro 
havo been verj- few complainta. 

71. <2. Then practically you givo no remissions P — Nono 
on tho long lenses. 

72. Q, (ilTr. ilftiir-JUaoibensir.)— But yon do on tbo 
season leases P— Yes, wo do on season lenses, but not on 
lAarjf season leases. 

73. Q. (Sir Thomas Season leases aro not 

ontitlod to water until long leases liavo had theirs P — 
Generally wo look after tho supply to tbo long leases first. 

74. Q. A long lease has a preferential claim P— Yes. 

75. Q. Therefore season Ic.aBes might have a abort 
supply P — Well, I don’t recollect any cases. 

70. Q. If (hero was a short supply, would you giro 
remissions P— Wo don’t givo remiasions gcncmllj’ in block 
areas, and tho season I'Acrri/' leases nro block areas. 

77. Q, In rail you givo romiasions P— Yes. 

78. Q. AndpercnninlP— TTcs. 

79. Q. On account of abort supply P— It is gonerally 
foiluio of crop. 

so. Q. From wbalovcr causes P— It is gouoinlly not duo 
to our short supply. 

81. Q. Supposing crops wero caton np by locusts, would 
you give reimssions for that ?— Wo havo done so. 

82. Q, You don't make a regular practice of itP — ^No. 

83. Q. What ia tbo system of rotation in giving 
water P— Is it given continuoualy to tbo peojiloP— For ton 
days (hey got water consecutively, and llicn for firo days 
thoy ore shut oil, and so on. 

84. Q. That is tbo prnctico P— On tho Fntna aide they 
havo 12 and 4 dnya rcspociirely. Wo shall probably rcdiico 
that to 10 and 5 dnya respectively. Ton and fivo dnj a is the 
general system, 

86. Q, (Tho President.)— 'Whnt pcrcontago of tho lands 
nro watered, as n rule ?— No. Fifty per cent, ia what wo 
limit onrsolvCB to a certain extent, but wo do go up to 80 
or 90 per 'cent, in n small village , 

86. Q. Theoretically, yon irrignto about 60 per cont. P— 
Yes. BO as to distribnto tbo bonofib of tbo water more evenly 
throttgbont. 

87. Q. ,(^|>* Thomas iNy/mni.)— Then I nndersiand 
your copacity ia limited by what you ran do in the first lo 
daysof October P— Yes, thoy must liavo water forthurico 
crop during that period. 

3x2 
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J/j*. J", Q’ Bothtlieltttorieo snd'tho carl; ricoP— Not tho 

ToMooi. «arljrrico. Por the early rice they don't ivnnt tho wte 5 
^ for tho Into rice they want it. 

59. Q, In Mnconochy's hook ho says that tho duties oro 
hascd on tho total tilcii'if aTcOi— 'not on tho Into rico 
urea P—Ycsj hnt tho area of early rico is a very small pro* 
portion, 

90. Q. Tho only time ytki havo really fallen short in tlio 
4a(Aia -was in 1899 P— ics, in Oetohor 1809. 

91. Q, 'What is tho masimnm supply of tho canals f— 
4,500 cnsces in tho main western system and 1^50 oqsccs in 
tho main eastern systom. 

92. Q. What did yon do in 1899 P— I distrihuted tho 
supply hetween the three main hranches. 

98. Q. Tho three main hranohes nro P— Tho Patna, Arrah, 
and Pnxai*. Tho water was distributed between thorn accord* 
ing to area leased. 

O^l. Q. Now yon nro refusing leases on account of the 
expcrienco of that year P— To a certain cstent wo nro 
refusing leases on account of tho limited cniMvcity of out 
canals. Tlio capacity of our canals is only G,360 cusocs, 

05. Q. In 1899 you say you refused applications for 
40,000 acres P — Yes. That is, where it was beyond our 
i/mri^limiti wo could not extend the water there. Oar 
canals only carry 0,350 cusocs. 

96. Q. That is becanso yon bare not got the water?— 
Yes. 

97. Q. Tho irrigation for largo orcas has imturally to bo 
reduced when there is a want 01 sraterP— Yes, and wo haro 
not got tho water. Wo cannot carry more than 0,080 cnsecs. 
If you take 6,350 cnKo feet and multiply it by GO, thot 
gives about 800,000 acres. 

98. Q. Yon tan never do more than 300,000 in the 

area <Joii i think so, tnlc.^s tvo incrcaso onr canring 
capacity, and wo must also consider tho water wanted in tho 
fiatiia- 

99. Q, You are limited ly the water wanted in tl>o 

hatha P— Yes j by Iho amount of water we can give during 
tho AdtAia. ' 

100. Q. li'liat do you call tho halhia, 15 davs in October P 
—16 days. It is a lunar asterism, 

101. Q. Cannot it be stFetebed ?*! havo already said I 
lliink it can. I think in 1899 we practically did stretch It. 
It is the only yc.ar wo probably did slrcleh it, but 1 think it 
alTcclcd tho crop. I lold.thc people distinctly that yc.w 
when they came and crowded Tound my compound—- If 
yon UBO the water carefully, you will get a very fair crop: 
I'ou will not gel a full lG*iuiua crop, but you will got 14* 
anno.” 

102. Q. Yon ^d not givo many rcraisi-jons?— Ko, We 
gave certain remissions, if they had n S'cry bad crop. 

^ 103. Q. Wlicn leases full, are they invariably renewed, or 
IB there any difficulty w doing so P-Tlie pcopfo arc alwavs 
c.'igcr to renew them. They never let them drop, nol'if 
they can help it. Wc gcneraliy refuse those svho wiii not 
comply with our conditions of making proper houndaric^, 
impros’ing their village cluinnclF, etc. 

lO'l. Q. Tltcn if you have got so many ni)plications, I 
aupijoso yon luivo a strong hondP— Yes, wo have. The 
rayntsaro vciy loth to lose a lease, 

106. Q. The area that lapsed this yoarwos 30,000?— 
Yes, and the total area applied for was 141,030. 

lOG. Q. Havo you a porfcelly free hand in refusing or 
renewing a lease P — Yes. 

107. Q. If a man has had a lease foreoven years, could 
you soy— "wo won't givo it to you" P— If ho does not comply 
with our conditions. Now water is so TOlunhlo here, people 
aro eager to get it j and if they don't comply with the con- 
ditions, wo do refuso them. 

108. Q. But if they comply with the conditions, vou 
don't refuse P— Wo never rcfnsc. ' 

109. Q. Ilnvo they any rights?— I don't think so. 

110. Q, You do refuse them now and agalnP— Yc-s, wc 
havo refused them. 

111. Q. 'mien were the rates Inst revised ?— The former 
rates expired in 1895*90 and were then revised. 

112 . Q. Were they raised then?— Y’es. 

113. Q. Is there any legal ohjcction to their being raucil 
at any time P— None whatever. 


114. Q. Then itisamatlev of supply and demand P— 
Just so. It is a matter of supply and demand; and also 
the benoiltB that tho cultivators get from irrigation ; I mean 
the extra produce they get. 

116. Q. Supposing you said that, instead of charging 
Its. 2-8 for the long systom leases, you would charge 
Bs. 8, there is nothing to prevent your doing that? — No. 
I tliink there is overy reason for ns to do so. 

'] 16. Q, It is now seven years since tho rates wore last 
rovisedP— To when does tho present rato extend P— Up to 
Horch 1901. 

117 . Q. Is there any question of raising them thonP — 
It is now nndcr consideration. 

118. Q. {Mr. 3fuir-3iachfl;jsic.^— Ton cannot wise tho 
rates in the middle of the lc.aso P — No. 

119. Q. (iSir Thoma* HiyAam.)— How for does Govern- 
ment deliver water P Docs it deliver it into each block P — 
Government dclii'crs water up to each block. lY^o nro 
trying to get ilio channels extended well into tho hlochs, 

120. Q. The Government cliannelsP— Wo havo no Gov- 
ernment channels ; they nro all private dumnds. 

121. Q. You Iinvo distributaries P— Yes, and they aro 
Government ebaunds. 

123. Q. Do these distrihutarics go into tho villages P— 
No. 

123. Q. Is water brought into tho edgoof every village P 
—No. * 

121. Q. And tho village channels may have to pass 
through another villngoP— Very often, and wo have to 
ocquiro the land for these channels. Generally tho people 
give tlio lands nlicre^thc dinnncl is in their own vilbgo. 
'liter can atrangc this among themselves; if not, we ncquirt 
the land under tho Act. 

126. Q. Do yon pay for the land?— Yes. The applicant 
for the village channel has to deposit the money in tho 
Hxecnlivo ISnginecr'a office hcloro any preliminary action is 
taken. 

120. Q. Doyonhuy tlio land?— Y'es. Wo take up the 
land under the Land Acquisition Act 

127. Q. la there any obiccUonP—Y’’cs, they always want 
the channel to go nnoUter way. They always ivant to 
save their own louds and pul il in tbeir nclglibours*. 

128. Q. Wlint is tbo length of these walcr-courbcsp— 
Wc limit tlicm to 2 miles. 

129. Q. Wliat do you ine.an P— YVo don’t allow them to 
go more than 2 mites from Ibc dUtrihalaries. 

130. Q. If they want to go furtlicr, do you make another 
dirtribufaryP— As wo have not get the water, I throw out 
Uiosc applications, because lots of onr dislribatnries run dry 
during iho khari/tmon. 

131. Q. Docs mudi waste go on in tlieso watcr-conrses ? 
— Tlicro is not much waste, hut tliere is a certain amount of 
wostc, because some of the older cIioun''l8 aro not in excel- 
lent order, and then, again, every year channels are damaged, 
beenuso each nun gives the clianncl a cat with his iodali 
and gradually the ciunncis get into bad order, so that it is 
necessary after tho seven years to ba more pnitlcidnr that 
tbo cbnnncls should bo brought into repair. 

192. <2. Before you renov your lc.ises you can insist on 
tlic repairs P— Yes, tlmt is ono of tho points that I insist 
upon. I am vciy particular obout that. 

133. Q. (Afr. With tbo irrigation 

so popular and the demand for water so keen, why is 
it uiat the anticipations as to tho rmenue lilo'y to ho 
realised on the Gone Canals liavclxii'n disappointing? Is 
it l<ccnusc tho canal lias not carried os much water os you 
expected P— Well, first of all, tho duty is much smaller 
than was expected, and (hen, again, the nnrigotion lus not 
como np to niilieipations. Another reason is that tho 
unticip.ations were inado upon tho largo rohi cultivation 
which has not occurred. 

184. Q. Y’on don't think you conld increase the rahi culti- 
vation by lowering the rates tomporarilyP — 1 would iniso 
tbo rail rotes, because wlml has happened is exclusion of 
the rahi lands within the long leased hlocks. They have all, 
ns fur ns possible, been convened into rico lands, and tbero 
is no rail exclusively sown on them. 

135. Q. Still I don't understand why yon would raise iho 
I'ohiratesF— There is generally enough moisture in these 
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Jands in ordinal; ;caia, so ttioy oro noi; leased oscopt in lad 
years. 

136. Q. Yon don't think, if yon lowered tho rail rates, 
they, would ho inclined to take water P—1, doubt whether 
t he leased area of rabi would increase. 

187. Q. Do you find that the valao of land has increased 
• very muohP— hrom all I hear, rents have very considerably 
increased. 

138.' Q. Yon Icnow instances where rentals have consider* 
ably increased P— There is a vcjy intcrcstin^'papor on that 
subject by ^r. Luson. I have' ft hero. 

~ 139. Q. Atany rate It is your, belief that the value of 

hand has very largely increased. licntals liavo also 
increased ; have they not P— Yes. 

IdO. Q. Bven where the system of rentals is cashP— 
Ycs> oven in the cash rentals. 

Idl. Qi Do you know Low the landlord manages that in 
snitoofthoTenancy Act P— I have heard landlords express 
the view &at they can drive a carriage and pair through 
the Tenancy Act. 

1<13. Q. {Mr. Sajaratna Afuda/far.) — Even iii tho 
case of occupancy tenants P — 1 boliovc so. 

I‘13. Q. (Afr. J/u{r‘]Uaeieitzie.}—Tha' tenants find it 
best to keep on good terms with their landlords P — Yes. 
There is n sort of mutual solf>hclp society between tho land- 
lords and tenants. There is no doubt landlords do a great 
deal of good in times when tho rayats ore in want. 

I4di. Q. You don't think that when tho landlords' shores 
have been increased in value that it would bo advisablo to 
take an owner’s rate ftum_ tho landlords ?— There would bo 
very great objections to it on tho part of tho landlords. 
That plight to havo boon done in tho first instance. I don't 
think it weald hd ndvisuhlo to attempt it now. 

Ido. Q. Dcc.iuso of tho objections that would bo misedP 
—Yes, nltbough it would ho guito justifiablo to do so. 

IdC. Q. [Mr. Sajaratna Afudo/iar.)— You said that 
Shahabad was cliicily dopendent on aJtart before tbo canal 
was constructed P — Yes. 

147. Q, Did tbo construclion of tbo Canal interfere with 
tho old sources of iiTigalion P— No. They get tho s.imo 
drainage w'atcr into them ns hclorc, except, perhaps, from 
that littio strip occuxncd by tho canal, 

149. Q, Aro there no cuses in which Uio canal inter- 
foredP— llicio may lie ono or two cases 5 1 don’t roeolloct 
any. I daresay ihero might have been where the canal took 
up an aliar itself, I tliink you will see that in Air. Luson's 
note also. 

149. Q. (TAe FresidenQ—A note prepared for tlio 
Government P— Yes. 

160. Q. (Afr. Sajaratna Afudaliar.)— In such cases 
you supplied tho water displaced by tho canal ?— I tjilnk 
in most of thorn. The lands alongside tho canal aro -nearly 
nlllcascd. 

161. Q. lYhcrolho old sources were interfered with, 
wlmt do yon do to comxionsatc tho mnundor P Do you supply 
water to tho old irrigated limdsP— Of Course ire do. As! 
say wc arc supplying it to those Tillages alongside tho canal 
wliieh wcinterxcTcd with. 

169, Q. You supply water free to such loads P— Certainly 
not free. 

163. Q. I find from somo papers that water is supplied 
free from llio Mndhuhan CnnnlP— Yes. That was con- 
structed by a zamindar, and then afterwards bought. 

164. Q. Is that in your jurisdiction p— It used to be. 

165. Q. lYliy is wutcr supplied freo thcroP— You had 

hetter read tho papers in tho cose ; it is not in my jurisdic- 
tion now. ■*» 

160 . Q. Doyou sco^anj'ohjsetionlolhoworkofmcnsuro- 

nient and collection being done by ono and tho samo stall P 
— I think ono is a cheek upon the other. It wonid ho most 
undrsirahio to have both done by tho same stall. It is now 
done independently by tho two parties, uni one is a check 
upon tlio mher. 


167. Q. Could any saving he ejected if tho work were 
done by ono and tho same staff P— It could ho done, hut 
thore will ho no saving of stuff. At present you might say 
the one is a sort of check upon tho other. If the ^same 
man measures and makes out oills, tho whole thing is in his 
hands and there can he no check over him. 

168. Q, (Mr. Muir-MarAenzie.)—! want to ask you 
once ogain about the s'abf area. 'VYould not tho cultivator, 
who now hesitates to take water, readily take it if the water- 
rates were lowered, say, in a season of good rainfall P — I do 
notthinkitwouldboagoodtlungto have a varying rate 
for tho good and had seasons. I think tho rates are quite 
low enough now. I have recommended an increase of tho 

- rates. 

159. Q. What is it here? — Hero the rate is Its. 2 an 
oore for raii. 

160. Q. I understand that tho number of applications 
complied with is limited to tho amount of water supplied 
during tho Aathia P - Yos. 

161. Q> Do you think it would not pi^ better to risk tho 
mpply running short in tlio hathia nnu grant remissions 
for failure of crop or for injury done, and to comply with 
tho larger number of applications P — There would be 
raormoas difficnlty. 

163. Q. Tills raralyhoppensP— Ido not s&y it wrely 
ha^ns. It happened in 1899, and though I do not say it 
will happen in this j'car, it may. Tho rivor is beginning to 
fall now. 

163. Q. (The President.) — You havo passed tho AatAta ; 
havo you not'p— Yos. 

16 1'. Q, (Mr. A/wii-Afacicssio,)— Then in 1809 you 
have told ns that tho cultivators did contrivo to husband tlio 
water, and saved a good deal of their crop ; they got their 
14-anna and did not apply for remission P — ^Yos. 

^ 166. Q* Even if vou had ^nted a few more applica- 
tions, it would Imvo boon consistent with giring a full suppW 
tlirongh tho ? — Yes, but the people wonid not wel- 
come that system. A rayat would rather liavo .his crop 
than his remission. 

166. Q. Y'ou do not think it would ho worth while to riiu 
n ccrfainrisltP— No, I do not think so. Wo might get up 
to 350,000 or 400,000, hut I doubt if wo will go boj'ond 
lliat. 

167. Q. (The President,)— Can you giro ino any idea 
how much tbo capital account of Ibo canals lins increased 
bv the splendid provision made for navigation P—1 suppose 
about 60 lakbs on about 276 lakhs. 

Z6S. Q. That is about 20 per cent. P— Yes. Tho naviga- 
tion works wero very oxponsivo, and their maintenance is 
very expensive now. 

160. Q. Did tho navigation ever fulftl 'at all what was 
hoped it would before tbo railway camo into these parts F — 
Never before tbo railway. During tho ruilwav construction 
wo got up to tho amount stated by Colonel Dickens by 
canying their materials. Wo never had a largo amount 
' of tmifio except when tlio railwoy was being made. 

170. Q. Is it appreciated os a boon P—1 Ihiuk tho people 
appredato tho etcamor sorvioo on tbo conols. It is still 
going on. 

171. Q. Wos it at all in tho district npnrccintod ns u 
thing worth making a sscrifico forP— I tlunU so. Tho 
steamers appear to run full.^ Tho gontloman who has 
bought tho steamers and has hired them is reported to bs 
a w^ihy man. 

172. Q. ITns it dono much good in the country ns remrds 
conntiy-boatsP—l think it has dono somo good, bat it has 
often to bn sacrificed to tbo interest of irrigation. There is 
eomotimcB not enough water for both. 

173. Q. It is killed nowP — Well, I nin told tlmt the 
steamer iraOic is killing tho boats altogether; heenuso the 
firm have reduced their mtes, 

174. Q. I did not know tbero wero any stonmers on tho 
canals P— Two steamers. 

176. Q. Don’t they cut up tho banks F— I don’t think so. 


lln. E, P. GBoiven, Oilidaling Additional Coaimiesionor of Tatna, Into CoUcclot of Satan, 


(Mutaffarpur, 3?th October 1902.) 


1. Q,, (The President .) — ^llow long have you licon in 
this part of the country?— Two jcaw and four months. 
As Collootor of Samn, until July let of tho current year. 

2. Q. Havo yon had previous experience of this part P— 
Not of North Bihar. 


S, Q. I SCO that tho whoio djslrict is shown ns liable to 
famine P— That is in tlio " famine programme " subinittod 
to Goveromont, hut I would modify that by saying that the 
whole district is liable to scarcity and distress, and that 
some parts of it uro liahlo to sovero scarcity and famine. 


Mr. J. ‘H. 
Toogood. 


Mr. P. F. 
Qronse. 



Hr. K F. 
Grome, 
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It is diiBcult to define whioh paAs. The phrase qnoted is 
an oTcr'stotomsnt. 

4. Q, What do yon consider the best measure to take 
for this distriofc to minimize foraisoP — ^Tho best, I can 
think of, is to improve tho ezisting eystom of the Saron 
Canals, by irhieb rro can get n Ini’gor supply of water down 
the canals, and, rrbon wo Iravo got it, to regulate it. 

6. Q. These Snran Canajs ore closed altogether now P— 
Prnotically. They were opened tins year during tho lost 
cold weather after pressure had been pot on by the local 
nutboritiea. 

C. Q. "What irrigation aro they calculated to do P— They 
ato raid to bo ablo to do about Gl-iOOO acres, but tbo most 
ever done was in tho year 1884-85, when they did about 
21,000 oorcB. Perhaps they could do about 0,000 or7,C00 
moro. Tho difilculty was with the working of tho canals. 
That water was notrcocircd. when it was wanted. It was tie 
complaint of tho local planters. Tho canals were constmeted 
after tho famine of 1878-74, and they woro oponedona 
gnarantco given by certain indigc-plnntcrs. Money was ra- 
ccired from Government direct and from tho planters, and 
they tccovered from tho rayats who used tho water, and they 
also used (he water for filling their tanks, etc. But it was 
an nnsatisfaetoiy arrangement to cvciy body. 

7. Q. Tho theoretical maximum might run up to 61,000 
aeics P— Tliat has been stated. Wo bnvo 72,686 notes 
irrigated from private irrigation works and 121,000 acres 
of woll-hrigation. Tho former fignro is taken from tho 
8oiToy,btit the Inticris made by merely mnltiplying tho 
ntimhcr of welts byncortoiu figure, and 1 donbt if it bo 
correct. They havo multiplied by four. There aro 27,C00 
odd masonry wells and 3,000 odd haehehtt wolls. 

8. Q. That is not on extravagant caloolation for tho 
noTCago of wolU P— I doubt whether they do tjuito so 
much. 1 think throe acres each would bo a fair estimate. 

t 

9. Q. How do yon recommend ihat tho Saran Canals 
ahould bo odmintsicred in (ho future P Should Covem- 
mont tako it over at once ns an Imperial work P ~No ; it is 
for too small a tltiug. It would be better if it eonid bo 
improved and alterirnTda handed ovcrito tho District Boaid 
to work. I do not imogino tho water would bo taken every 
day for irrigation. Satan is a big wedge between tho Gogra 
and the Gandak, and the Samn embaulnnent runs nlong tho 
south or right hank of (ho Gandak and was coostrurted a 
good deal more than a hundred jcars ago ond was taken 
over by tho Govornmoat at the ond of tho eightecnlh 
conluTV) It wss consUaoted to protect the whole district 
from flood : in so doing it dotes tho mouths of tho spill 
channels which toinr across tho district from tho north-west 
to tho Eouth-c.sst._ They take their rise in tbo Gandak 
mostly, lly closing these spill channoN, natarally the 
water received by three ehannele, which are small Tivcis,ha5 
been s'cry much reduced ; and whciea^^ there was deep water 
in most of them and navigation, pmelically no boats can go 
along thorn now. In mouy joara we do not want itrigalion 
from theso tivers ; bat when wo Imvo n year of drought, 
cTciy drop of water In the district is utilised, nnd tho cniti* 
vators are very clever in nlilislng water in cveiy possible 
way; and now that tbo channels wbioh form tbo eo-cnllcd 
cannls arc closed, it looks like a sin that tho water cannot 
bo got down when we want it. 

10. Q. ITow do jon got tho w.stcr from tho rivers on to 
tho land ?— By lift ; there is no Dow. 

11. Q. If these canals wero improved, they might be 
really a source of valuo to tho district P— Distinctly. 

12. (J. IVlial do you propose? That a Government 
offleer, on engineer, should bo sent to llircsh out what can 
bo done, and to preparo a scheme witich Government should 
earry out and make over to tho Distript Board P— Another 
idea has been suggested that tlto District Board sbonld bo 
pven tho power to construct the works. 

13. Q. With what money P—Borrowovl from Govern* 
ment. Bat 1 am not personally in favour of that. 

14. Q. I suppose it is possible that if it wero done, tbo 
works might bo on a Larger scale and moro irrigation done? 
•-Yes. Bat wo should not want much larger irrigation 
Moept in a few years. Another benefit, which would nriso, 
would ho the raising tho level of tho water in tho wolis ail 
along this tract. It is a knonn'fact that when tbo canals 
were opened rcgnlarlj’, oven with tho flow of water that 
they then gore, tho well level was raised fow^ or five 
feet in neighbourhood, and that is a vory great conadcrat'ou. 
Secondly, there is the sanitary consideration. At mesent 
thesQ channels run ^Uo dry after tho mins, and they 
Womo merely a series of malarions pools, and if wo can 
bold the water up by small weirs in places, wo can benefit 


tbo district from n sanitary point of view, Tho hanks are 
notoriously unhealthy. Tho river Jhaiahi should olso form 
port of tho scheme. 

15. Q. At present there aro really four schemes inde- 
pendent of each other F— -It is ono scheme. They all come 
from one river, 

16. Q, But tho making of one does not imply tho making 
of another. Thoy caoh sbnd on their own basis ?— Yos, but 
with all four it would bo very much better. 

17. Q. iVhy wore they closed? — ^Because of the difflculty 
of finding money to keep them t^n. Government insisted 
that before thoy woro opened a certain goatantoe should be 
^ren and subsequently certain other rules were devised by 
which an individual wishing to have them open must put 
down a certain sum of money. No one will come forward 
nnd do that now. Tho indigo industry is not flourishing 
now, and the only people with entorpriso nro the planters ; 
tho zamindnrs would not combiuo foe tlut. Tho Ilotwa Bnj 
which owns most of tho nortliorn part would, but they would 
work it entirely for their own benefit ; it would not bo n 
public thing. Tbo cost of constrnrting and maintaining 
lho«.o canals has fallen and will fall on Government, and 
naturally Government requires to seciiro this money, ond 
thus tho question of recouping this money arises at once. 

18. Q. TVonld tho cultivators of that ti act bo willing to 
accept n cess?— Not tbo cultivators; they would pay, pro- 
bably, if it wero ordered, but I would pioposc a cess on the 
simfndars. 

16. Q. Would they not object P— If it were nol a 
very large one, thcra would bo no great opposition, CBpeeially 
if Ibcy wero to recover half of it from the tayat ns uitli 
tho road cess. Or, looking at it ns part of one scheme with 
tho embankment, on the ground that but fur tho embank- 
ment the cnmils would not be necessary, and thus regarding 
the embankment nnd capnla ns ono protective system, there 
might bo one ecss. That is to say, that a smoll water ecss 
might be added (o embankment cess and levied on cacb 
estate in tho district, whether a:tnally prolcetcd or not by 
the canals. Tho cess Ims already breu lovied in this foiin 
l»‘ contracts! nro 1831 uhen Sir Antony MaoDonocll was 
Collector of Saran. It is about ils. 23,600 a year only on 
the whole district. 

20. Q. To carry this out it would be, I suppose, a ease 
of a tolerably sci'cro cess until the work was done, nnd then 
a light cess for maintenaneo afterwards ; or nrc.yon prepared 
to borrow mono}* from tho Government (o spread it over 
more years ? Cannot Govcrnracnt bo content with interest P 
—Wo could have a cess to cover Govemmrut interest and 
cost of in.iintcnnncc puTbops. 

21. (2 You think thoy would lake tbo water rvoiy yoarp 
—Not all. In some parts, as in tlio Uutwa Baj, they 
would take it for their rice nearly every year. 

22. Q, In wimt pwl of the district is there most well 
irrigation ?— Pretty well all tbrongb the distriet. 

2.'). Q. The district is not given up body and soul to 
licoP— No ; the rice is about 2o per cent. only. Tho most 
important crop is the rahi. 

2i. Q. Aro tbo wells on tho increase in nninbcrp— 1 
should say they were. 

^ 25. (1. Haro you been asked for takaei advances?— Not 
since 1 have been Collector. IHia Opium Depirtinenk have 
done a pod deal in that way. Too ilutna Itaj Iiu dune 
lemethingnnd will probttbly dongreat deal more. Evety 
year it gives advances lor the pnrposo. 

26. Q, Have yon liad any forecast made of whot it 
would cost to pattbcioclinnncla in order?— No. Ido nol 
look upon this at olj as a produclivn work, but merely ns a 
protective work against certain bad years ; and over a period 
p! 30 ye.nN thero hnvo been four years in whicli wo havo 
bad to spend money in relief somewhere in tho district in 
some form or other. 

27. Q. Havo yon any land in'yonr distriet, like the right 
bank ol tho Gniidak, wliciu the peopio object to irrigatiun, 
saying that it deteriimtcs the land?— No. There is a i;etie* 
tal idea or saying— "oaco inigatc, always irrigate, " but 
they nso well water all over the diatriot. 

28. Q. There arc n number of dug tanks, app.trently, in 
Saran P— Yes. 

2D. (J. D» they make any oppreciablo effect on the irrl- 
g.itiun P— Tuey are nol of mucli value j they ate so small. 
They irrigate wheat, barley, nnd snpr-canc considcinbly,and 
all market prden prodneo and opium. 

80. Q, Would you advocate the oncoorogement of wells f 
—Yes. 
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31. Q. Ib opiam oxtonaively onltivatod ?— Yes. 

32. (£'ir2^oinat JBtpAaffl.)— Inndentandtlintvlien 
tliCsB eliannols vrere firist opened they were Landed over to 
the planters. Were the planters responsible {or tboir 
maintenance?— No. TLoj took the irater, diatribnted it 
and paid for it. 

S3. Q. TVliy was not tliat atiangcment satisfactory?— 
I would 'rather other witnesses answered that question. I 
Wiis not hero at the time. There is a certain c^ens) every 
year for cress hundt, etc. They need to that the main* 
tcnaiicc, including cstablisliracnti cost Ks. SOfOOO a year; 
and the lost few years it has cost about Hs. 6|000, I think. 

^'-^0 one personally will oomo and put down Rs. 0,000. That 
is why they wore closed. 

3*1. Qm You cannot put on the ccss with the law ns it 
stands; can yon ?— Yes, if tho zamindara would agree to 
add' it to the embankment ecss, and I do not see tbero 
would bo innoh dllKonlty about that. Tho Only praotieal 
, difitoiilty is this that tho omhankmont ccss oontraet has now 
18^ years to ran, hecanso wo hare just started a now 
contmot for twenty years. 

35. Q, What is tho contract?— An estimate is made of 
what it will cost the Piiblio Works Dspartment to maintain 
this embankment during 20 years. That is divided by 20 
and tho sum annually recorcred from tho zamindars. 

3G. Q. Is tho number of wells increasing every year ?— 
I think so. 

37. Q. Do yon make advances for them? — ^No; a few 
advances may have been given in 1S8C>07 by tho Collcoior ; 
hut advances are oontinnally given for this purpose by the 
Opiam Department and tho Hutwa Kaj. 

38. Q. Only for tho cultivation of poppy P — Yes, in the 
case of tho former, hnt not in the case of the latter. 

39. Q. If yon had weirs, would yon oliargo for oaoh 
watering P— No ; it would all bo covered by tho cess. 

40. Q. So some people would got tho benefit of the weirs 
and others wonld pay for them. Those weirs confer a 
special benefit on a certain number of propriotora near 
them j but to secure them, tho only possible way is to put a 
cess over the whole district P — ^Thero is another method to 
estimnfo tho area protected and have the coss realised from 
that area. That would bo more equitublo, but difficult. 

41. Q. {Mr. MuifMaehenzie.)—T)o you consider 
tho district is likely to bo exposed in any year to 
very aeuto famine? I see tbo numbors in tho 1874 
famine were exceedingly largo. Do you consider the 
1896>07 famine was absolutely ns severe in failure of 
rains nnd crops ? — ^We should probably never be likely to 
got anything more sovoio than tbo 1890*97 famine under 
similar conditions. 

42. Q. Wbnt will he the total area whioh this system of 

canals wonld irrigate; 20,000 aoresP— A great deal more 
than that It might be a hundred thousand, but perhaps 
not. / 

43. Q. That is in addition to tho 72,000 already ?— That 
is private canals ; I don’t know whnt those figures mean, 
but believe tho^ refer to existing drainnga ohanncls 
improved by certain landed propriotora suoh os tho llutwa 
Ba], and some indigo factories, for irrigation ; bat Iheso are 
largely dependent on water remaining in tho canals or 
channels wnich nro now closed, 

44. Q. Are thoro any instances of oxtoiisivo areas being 
irrigated by wells?— Notin Baron. 

45. Q. Wbnt is tho crop ; highly intensive onltivation 
highly manured P—Qonerally in tho neighbourhood of 
villages. 

46. Q. Do thej’ over irrigate wheat P— Yes j but not in a 
year of good moistnre. 

47. Q. Aro tho wells worked with hullooks or lever? — 
Both ; tbo lever mostly. 

48. Q. According to* the figures hcra the area under 
irrigation is about a half the sown area ? — ^It mnst bo more. 


49. Q. Wonld.a third bo prolcoted in n bad'yoar?— Tint Mr. JH. F. 
would not incluilo the Donras irrigated by the spill from Grousi. 
thojiver. Last year, when thoro was oonsiderablo want of - 
moislnro, tho rnyots were making laehoha wells very , 
considerably. 

60. Q. Do yon think a large oxtonsion of wells is possible 
in tho diatriot? Would there be dilBonlty in finding 
manuro or money to moke tho wells ? Oon1d they bo 
doubled ?— I daresay. 

Bl. Q. Arc you satisfied with tho machinery at your 
command for giving advances ?— Yes. 

62. Q. Is there any ditBealtj in giving advances owing 
to the onltivetors having to come in to hend-qnartors P — That 
wo eonld meet onrselvcs in utilising tho planters ; and 
although this is not provided for in tho rules, I boliovo 
money was so advanced under the Agriculturists' Lams Act 
thnragh the medium of selocted planters in 1897 ; and I may 
add that in tho same year in Cnttaok (Orissa) I sent money 
ont to the rnyats in their villages by a Deputy Collcotor. 

63. Q. How would yon advance through the planters P — 

Hako inquiries first ns to who wanted tliom, nnd then 
entrust tho money to the plantors nnd also by getting tho 
Boloetod planters to make the neoessaty preliminary 
inqiiirios. 

64. Q. {The Pretident.) — ^hlr. Tytlor in his paper says 
he advanced Bs. 1,86,000 to build wolls, nnd ho was nhio to 
do this largely by his own personal influence, having dovoted 
hie whole time and oncrgics to this partioulnr work Do 
yon think it would be an ad vantage to have, nt any rate for 
a time, a speoial ollicor to push it in that way P— Yes, if the 
need ia distinot. 

66. Q. Are you not satisfiod that the need is distinot P— 

1 should Itlco to see first the rivers properly utilized. That 
would protoct a very large portion of tho district. 

66. ^ Q. Mr. Tytlur says it would ho possible to have n 
well in every 10 or 16 noros of tho distriot P— In some 
parts. 

67. Q,. Is thoro no danger of exhausting the water in the 
flab.soiiP— Not, if we have water coming down from tho 
rivera. 

68. ^ Q. (Jlfr. Ba/aratna Mtidaliar.) — Oould not tho 
proprietors pay the cost of kooping open these channels nnd 
vojover from the tenants P— It wonld require logislation. 

69. Q. They can levy enhanced rents P — ^It is only 
required for protection : not every year; it is not with n 
view to inorcaso produce. Nor could they onchanoe the 
rents legally. 

60. Q. You say the oonsbrnction of tbo embankment has 
deprived a large area of the benefit of spill irrigation ; whnt 
orea was aUcoted P— Tho whole district, 

81. Q, Has onltivnlion Buffered in conseqnenoeP— That 
is going back to over n hundred yeors. Conditions must bo 
ohangeo. It must have been an improvement gonorally, 
bat nndoubtodly individual portions bavo boon injured. 

02 . Q. Da yon think proprietors can bo trusted to disburso 
loans to tenants P— Very few. I doubt whether they would 
undortttko to do it. They wonld bo afraid to deal with 
Government money, and I do not think it would be very 
safe to give it to them. 

63. Q. Is tbo whole of the embankment oess spent P — I 
believe the last contract was an aotnal loss. 

64. Q. {Mr. Muir-Maekemie.)~'Mt, Tytler got the 
smaller oultivators to ooiubine to rocoive the advanoes. Is 
that prooticable P— Mr. Tytler was an unusdal poison. 

Ho had been 26 years in tho distriot nnd knew pretty well 
every cultivator personally in tho north-western half of tho 
distriot. 


Mr. R, S. Kiiro, Manager, Darbhonga Rnj. 
{ParUanga, 30th October 1902.) 


Mr. B. S. 
King, 


1. Q. (ZUe Yon are ono of tbo managers of 

this Rnj P — I nm snb-mnnngcr of this Rnj. 

2. Q. How long have you been in it P— Thirteen years. 


8. Q. You have a very intimate acquaintance with the 
people hero nnd Lave seen them through those years of 
famine p— Yes- 
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d. Q. Toabare manogod to frame some relief works? — 
Yes. 

B. Q. Wo bare read witli great mterest wbat you bare 
done on thciromh- flare you a map here P— There iso 
map here which I fbink wonld^ giro it at a glance. This is 
it (bands it in). It is on an inch to tbe mile scale, and as 
regards the different Sections A, BnadC, A is the portion 
in which tbe crops bare been secured daring the last season, 
B represents tbe portion in which the rahi crop was irri* 

f ated and C are the villages which the water reached in 
ebraary, Moicb and April for filling the hanks, wahsrmg 
the cattle and giving water to seedlings for the current j’car. 
(Explained on map.) This Bund (indicates Narhattia) was 
began in November and was finished on tbe 12th of Decern* 
bcr. It burst three times before it was finally finished. 
The bund cost abont Rs. 1,000 for making and mainhnning 
for six months. There were continual freshets coming down 
tho river, and I ran the water into the old beds of the Eamba 
and irrigated all these crops (shown on map). It was not 
raised high enough to take it down this channel (indicates) 
until wo made an embankment. 

C. Q. Is this (points to it) all rice land P— Roughly § of 
it is. 

7. Q. Did they get their hathia water P— No ; with irri* 
gation water this crop was palled through} on an average 
they got 12 or 14 annas of it. 

8. Q. Yon can claim all this yellow (on map) as crops 
secured and all this green (on map) as crops saved by your 
bunds or channels P — Yes. It was not in tame for tho sow- 
ing of the tahi. Tho rahi which was sown was secured, btat 
it was not a full rahi crop. Tbe rahi was sown in Ochaber 
and the water began to come down here in December. The 
water was running down this Arerh channel. Tbo hhadoi 
and rice and rahi were all scenrod. 

9. Q. Suppose none of these channels were made, would 
all these crops have been lost P— No, I don't tbink so. In 
parts you would hove got half ; on the west yon wonld have 
had a four-anna or six-anna crop, I think. There would 
have been scarcity, bnt I don’t think there would have been 
famine exactly. ' 

10, Q. How many biydor or acres do you consider that 
yon irrigated by these meansP— It is shown in brief hem 
(map) 4O,(XI0 acres of yellow ; that is the crop secured. 
6,0(10 rahi irrigated after it had been sown and 15,000 
bighat of these villages (shown on map) whieh had water 
given to them in them tanka for their cattle and for their 
seellings. 

11. Q. Then 4c,000 hlghas were really irrigated?— Yes. 
(At this staso Mr. Moddox pnt in some statistics showing 
that tho outturn of crops on Mr, Ring’s channels was 85 per 
cent, of tho normal, while that on the west of this irrigated 
area averaged SI per cent., on the east 22 per cent,, and on 
tbe south 19 per cent.) 

12. Q. So this irrigation quite doubled the valno of tho 
outturn P — More than that. It would be multiplied by four. 

13. Q, And the outlay altogether was how much P— In- 
cluding the channel made in 1897 it was between Bs. 13, OCX) 
and Bs. 14,000. 

14. Q. Did you first moke these channels in 1897 P— I 
made tins channel (indicates on map Norkattia) in 1897 
and also this one here (indicates on map Arerh). I spent 
Bs. 10,000 In 1897 ond Bs. 4,000 Inst year. 

16. Q. It was n very successful enterprise, I think? — 
It was only dono bit by bit from practical experience of how 
the water hod been flowing for years with the help of the 
natives, 

16. Q. Now how often did the people want water between 
1897 — 1900 ? Did yon use the channels at all in 1898 and 
in 1001 P — No. They did not require water then, though, as 
n matter of fact, this Narkattia channel remained open, he- 
canse the inalikt would not ollow it to bo closed ot the top, 
hnt it did irrigate with benefit and gave fuller crops. 

17. Q. Why wonld yon have closed it P— I would have 
closed it because I did not think there was any necessity for 
it, and it wonld have prevented it from silting. I thonght 
it was needless to keep it open. I did make a bund, hnt the 
maliks wonld not allow it to be closed. 

t 

18, p,. Then the bund was not within the Maharaja's 
dominion P— No. It belongs to a petty malik. 

19. Q. Now what wonld yon like to do to ensnre and 
improve this irrigation which yon have storied there P, 
Wonld yon like to put a permanent weir across the Kamla at 
thatplaceP— I should be afraid of tho Bjimla leaving tho 
weir. 


20. Q. Where is the place where tho Kamla Canal is 
<mp^ed to come out?— Near Joinagar further up here 
(indicates on the map). Ahont a mile from the frontier, I 
think. l am not quite certain. 

21. Q. In fact tho Kamla irrigationwonldnot ho in your 
tract at all P It wonld be away to the eiist P— Yes. 

23. Q. If that canal were made, yonr urea wonld he eut oT 
from irrigation. In a year of ffionght your supply wonld 
ho completely oat off? — Yes, It would bo merely 'trans- 
ferring irrigation from one place to another. Bast year in 
April tho Witter was not snfficient in the Kamla river to fill 
my ohannols fully. 

23. Q. In April do you wont water for your rahi? — If 
the water was given in October, it would not he wanted in 
April. In fact tlie rahi in this part of tho country does not 
reqniro any water if there is a full rainfall nt the ond of the 
year in October. 

24. Q. If the Kamla scheme is carried ont, it means 
crippling yonr workp — I thinly if this Kamla scheme were 
carried ont, the crops protected by it wonld ho soenred long 
before tho river would diy np. Tliero would he ample water 
for everything in October. They wonld not require water 
inFchmfliyandMdrchatallifthc crops were secured in 
October, and there is always ample water then. 

25. Q. Tho Kamla project is for 600 cubic feet asecond P 
— I don’t remember. 

28. Q. That would not he enongh for nil the lands to be 
irrigated? — The waste water in October wonld do for me. 

I do not apprehend that the Kamla scheme will take away 
my water. The crops could he seenred by good water before 
October. 

27. Q. ‘What about n. dry year?— There are freshets 
coming down when there is no local rain, and I believe there ' 
wonld be ample water for giving all thii hero (map) a good 
crop of rice and the waste water would Iw sniHoient for these , 
channels, 

28. Q. (Sir IThomat SigSain.)— You would be able to 
make your bund so mnoh earlier?— Yes. 

29. Q. (The President.) —I am chiefly thinking of n 
year of draught P— The river generally rises sufficiently in 
tho previous rains to give ample water for securing these 
crops hefoTO the end of October. 

30. Q. October is the crucial month ; Is It not P— Yes. If 
wo get good water in October, it will secure all tho rice which 
has Iwen planted. In years of the greatest drought sneh ns 
1897 ana 1902 from \ to ^ of the rice area has remained 
nnplantcd owing to insniiiciont rain in August and Septem* 
her. That is plenty and gives moistnre for the rahi. They 
don’t wont water after the rahi is sown. 

31. Q. 1 must say I cannot see* how in n year like 
1901-02 yon conld irngntc, aiy, dO.OOO higiat, ond yet have 
this Kamla scheme in full swing? — Tbe volume of water 
that comes down the Kamla up till tho end of October is 
sufficient for irrigating tbe whole district. 

32. Q. Out evidence is that tho supply is only 600 cithic 
feet a second. Wo are told that 600 enuie feet a second is aU 
that wo can count upon in October. Forty thousand highas 
will nsoup all that? — At the end ot October the minimum 
would 'to 600 enhio feet and this work may he dono before tbe 
ISth of October. I think tho evidence ehows that tho river 
fells very suddenly. 

33. Q. A year of extreme drought is what I am thinking 
of P— I hare got a record of the rainfall here for 25 
years, and in all tho years the river lias been full. _ Freshets 
have been coming down constantly every fortnight or so 
np to middle of Octoha, setting these ohannels going fully 
and giving full irrigation. 

34. Q. You have dono so much at so little cost here that 
I am doubtful whether it is worth while spending ten lakhs 
on tho Kamla scheme?— My scheme is only for one local 
area. I think n lystem T& pains (i,e., channels) north and 
sonth would to very nsoful. 

35. Q. Yon know all about the Dhans scheme?— Tea, I 
have read about it. I have known the Dhans for 16 years. 

36. Q, Considering the hold that the Nopal people have 
on the upper water or that river, is it in your opinion worth 
spending much money upon it P — 1 don’t tbink so, 

87. Q. Would you reject it altogether P— I am not quali- 
fied to say that. The river has been bunded not omy in 
Nepal, hut also on tins side of the frontier in British India. 
It has been handed off and on for the lost 16 'or 16 years. I 
only say that I do not think it is worth spending mnoh 
tnonoy upon, beepnse the watei-Bapply,i£rom that' nver is 
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not ntnolif otherwise they would not hnvo hcon able to 
bnnd it. 

38. Q- {Sir Thomas Hitiham)—1'D. making this- hund 
onthoKamlal supposo yon employed famine InbonrP— 

I had nbont 500 men working on it. 

39. Q, Where did 3 'Ott got tliom from ? — Locally. 

■ 40. Q. Did all the villages interested in it send np men 
to help?— Yes, hat Iho voinntcors wore of vciy little use. 
They generally arrived about 12 or 1 o’clock and went away 
at 4, and they asked for Bomo food to cat in tho middle of 
the d.'iy. 

>■— 41. Q. What did you do? -I had to do it by contract 
work, except of course what was done dcpartmentnlly. 

42. Q. What was done dcpartmentnlly P— What they 
call locally goors, made with bales of grass and clay 
wrapped together— the only thing that could bo used for a 
lund. In this sandy kiver all that was dono dopartinentally 
by daily labour wo could not do it by contract work, bccanao 

' we confd not got anyone to tako it up. 

43. Q. Ton did not get nnyUiing like a Icvj- from your 
villages?— No; wo had no eorvie. Wo Bimply asked for 
volunteers who did very little hut look on. If I had 
deiioudcd on the volunteers, the iunef instead of bursting 
three timea would have bnrst a doren times or more. 

44. Q. For how many years hnvo you inndo this J«wrfP — 
The lard was made tor the first lime in 1897 and it was 
made again' last yc.ir, 1001 . 

45. Q. Ton have not made it every j^carP— No; it is 
not requited. 

46. Q Yon have only done it twice?— Yes. llcforo 
1897 the natives said this river could not he hunded, or at 
any rate they had not Eucccedcd in doing it. 

47. Q- Which was the easiest, in 1897 or 1901 P — In 
1901, 1 tliink. I liad tho cxpcrlcnco of 1897 then to help 
mo. 

48. Q. Tins land look you four or five weeks P— Yes. 
It was ahout 550 feet or GOO feet long. 

49. Q. Do you know anything nbont tho floods? Do they 
have very big floods in tho KamlaP— Yes. It is impossibto 
to understand wliat floods these are wllliont seeing them, 
flljo whole conntry is simply one sheet of water, 

60. Q. Is tlicro any spill above in Nepal P— I suppose it 
docs flood tlicro equally, but I liavo not liccn up to see, 

SI. Q. Any canal that came np licro (indicnlcs on iho 
map) would bo liable to bo swept away P— Of coureo this 
year it was an abnormally dcslructivo flootl, but I hnvo not 
got enough professional knowledge to say that. 

62. Q. Yon say tho whole country is flooded P— Yes, to 
my knowledge it spills from tho frontier down to klohnnpar 
Ghat, 

63. Q. As far as Nopal' is concerned EOmctlimg might .bo 
dono hero to shut ofE the spills P— Wo cannol shut oft any 
spill in Nepal whatever wo do hero. I am not nwnro what 
tho depth oltho S])111 is here. Jninagar is on high land,, 
and 1 think the spill is cbiofly to tho west of it. 

64. Q. What happens when a hig flood conies down? — 
This clmimcl (indicates on the map) I Iiad protected with o 
very higli hank at the month witli spnrs after the dranght, 
so that tho flood did not pass down it save what flowed in 
from the aides when iho country flooded. 

65. Q. All the schemes that linvo been put before ns nro 
all worked ont on the snpposition that ns n sine gtid non 
water would ho given to tho rice in the first 16 days of 
October, what they call tho hal/tia P— Tcs. 

60. Q. What do you call tho halhia hero P— It varies in 
tho different years. Gcuocally it is the first fortnight in 
Oetoher. 

67. Q. Dating that part of tho tirao yon hnvo got 
freshets and part of tho time yon hnvo got no water P — Yes. 

’ 68, Cl. In 1901, if you had no freshets during that parti- 
cular fortnight, what would hnvo happened P— It would hnvo 
been probahly an 8-nnna crop instead of 14*nnna crop. 

69. Q. I suppose it had got water before tho hathia ? — 
Ample water. 

00. Q. If, instead of water being given to the rice crop 
in iho hathia, \i ia given np to tho l6th of November P — 
I sliould say it would secure it from^ drying np and being 
a failure- It need not bo given in tbo first fortnight' of 
October. It may be given up to tlio first week in Novem- 
ber. It would then savo the orops. 1 know that from my 
expcricnco of 1897. 

Vot. IV. 


01. Q. {The President.) — Do tho people here consider it 
necessary to mn tho water off their fields in SoptemhorP— ' 
Wbcntbiy hnvo a normal rainy season they begin run- 
ning olT the water in September ; they do not do so in dry 
yearn. i • 

62. Q, Wc were told tbnt on |tlio Sono Canals tboy looked 
upon it as essential to run off tho whole of' tho 'water in Sop- , 
toinhcr, and that then they must have this hathia water 
at iho beginning of October? — ^I tliink that if tlioy.conld 
depend on getting n supply in the halhia, tboy would run ' 
it off a great deal more than tboy do. 

63, Q. {Mr. HTuir-Mactenzie.) — According to Mt. 
Maddox, in order to get n real famine in tlio district, it 
requires two sncccssivii years of failure. 'Would you say 
that? --Yes. IVcll, I should modify that, hccnnso wo had 
not two years of failnrcin 1897; then there was only oiio 
year of real fnilnre. 

G4. Q. Mr. Maddox in his paper points ont flint tho rlco 
crop in 1896-97 was worth only 31 per rent, and only 69 
percent, in tho year before. Tho necessity for tho large 
relief measures was occasioned by their having had a short 
crop n year beforoP— I should ‘think it was very much 
aecentnated bv their having a poor crop tho j'car before ; 
hat wo wonid have required measures of relief probably for 
^ or ^ of the actual area even if there had been u full crop 
iiio year previous. 

65. Q. With regard to these obannels that you bavo 
inado, how do yon hope to get them maintained P — I liavo not 
Hiadn any arrangement for that. I asked tho rayats who 
had got lull crops to give mo half on anna per bigha for the 
maintcnanco of tho channels, and they have dono so after a 
good deal of delay, and I hold somo of tho money in hand 
now for clearing the silt from tho ohonnols. Altogether 
Its. 1,900 was paid for tho purpose. 

66. Q. Yon hnvo no power of calling on thorn for InbonrP 
— ^No. 

67. Q. It depended entirely on their being willing to 
pvo tbo money? — Yea, it urns quite optional. Tho money 
was only towards the maintenance of tlio ohannols, and I 
propasca it only ns n tentative measnre. I had onongh 
tronhlo in doing it, and I do not feel inclined to do it again. 
There was too much trouble ahout it for tho return. 

68. Q. Arc they not enough alive to their own interests 
to help you as regards tliisP— Onco fhoy have secured a good 
crop they do not caro a bit, thoagli wfiilo they wont water 
they promise you anything. 

69. Q. Yon said 3 "ou wcreablo to carry this schemool’ 
yours througii from your intimate knowledge of tho 
conntry. Do yon think yon might find a ^ood many other 
places where the same thing might ho dono if you had timo 
lor examining tho country P — It would only ho after living 
in tho country for some yc.'irs and going round it that yon 
could do anything. 1 don’t think it would ho possible by n 
simple examination. 

70. Q. I miMn by a professional man P— A person know- 
ing the levels and who had a contour map might do a great 
deal in this w.!}’. 

71. Q,, 'Was there mncli Vhadoi rice in that irrigated 
nronP— No. 

72. Q. It was alwnj-s an aghani nreaP- Yes. 

73. Q. Canyon tell mo from your knowledge of tho 
conntry whether the increase of moons of irrigation is likely 
to result in tho substitution olaghani for hhadoii—1 think 
that tho area of aghani has iiiorcnsod in this irrigated area 
since irrigation has hcon introduced. 

74. Q. These works of j'ours consisted practically, did 
they not, in tho ro-opcn|ngof silted channolaP— My work 
consisted chiefly in cnlting across tho sillcd'arcns into tho 
old chnnucis boj'ond the margin of silt from tho new 
clianncl. 

76. Q. Tho disused ohaniicls were owing to 'silting caused 
byflooiLsP — Yes; my expcricnco of tho Kamln is thot it 
throws silt for ahout 111 miles. 

76. Q. Haro you any cases where tho channels become 
disused owing (o tho erection ofi ombaiikincnts to prevent 
floods P— No. 

77. Q. Do yon do anything in tho Way of wcll-irriga* 
tioup— In 0110 village only. It is a largo opium-growing 
village. 

78. Q. And the other villages are they uusaitcd to it P— 
There is no demand for iL Tlio kacheha wells fall in 
almost at onco. 
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70. Q. TnUiisopiam villnge lire tlieirells alt iaelichaf 
— ^No, they ntepakka. I have gi>*ca tliem 1110007 to matie 
tlem. It is a village of 7017 high level and docs not got 
inter from ilooding at all. 

80. Q. And in these villagesi ivhicti ate of loiv level, do 
yon think nothing iiscfnl could ho done from wells ?— 1 
don’t think so, 

81> Q. Ifot oven if wells were iVindo for the growth of 
the valnabla garden crops?— Very little of sneh garden 
crops is grown in this area. There is very little tohacco or 
such crops grown there. 

82. Q. On what terms do you give your advances for 
wells?— T7c have given IJic money for wells simply ns n' 
present to them. 

83. Q. You get no return?— They pay their rents 
regularly and they are good rarats. _ It vas given os a 
matter of benevolence from tho hfnhntnja. 

84. Q. You get no intteased rent?— IVc get a full rent 
for the opium lands, but it is not a spccially^liigh rent. 

85. Q. It is not enhanced P— In no way on account of 
wdls. 

86 - Q. (ini'. JRajaratna 2Tu3ttKar.)—On tho lands trri- 
pted by tho channels you constructed in 1E97, do yon not 
levy any wnter-mte or any enhanced rent ?— No. 

87. Q. These 45,000 Uglias are irripted free, without 
any olinrge ?— Yes. 

88 . Q. You have power to enhance the cenL Could yon 
not hare levied an extra clmrgeP — I could have, hut we did 
not ask for it. All we ask for is regular payment of the 
rants. Tho Maliaraja lias been very generous to the ra 3 -nti 
in such matters, and wc hnvo dug tanks and mode wells in 
that way. 

80. Q,. You don’t endeavour to recoup yonmclf, or obtain 
at least the interest on the outlay P — ^No. TVitliin the last 
year 1 have refused in some cases to make embankments, 
bemuse I found tho rayats took no caro of them once they 
were made, and relied on us to make good many dam.ages. 
80 now 1 lend them money to make omhankments ; when 
they themselves make the embankments they take greater 
caro of thorn, I find. 

80. Q. Do you charge any interest on these loans?— At 
12 or 12 J per cent., which is two annas on the rupee. 
The rapts understand it as a simple way of calculating. 
■yVe lent them money in 1897 at 4 ^ cent, and found 
they did not want to repay it, because it was^ at such low 
rates. Tlicy paid their mahajan* some of this money and 
then asked for more money, because tlicy could get it cheap, 
and I have recommended to the Mahani]a not to lend money 
at less than 12 J per cent. 

91. Q. {The BrenSenl^le that about the lania's 
rate P— The bania'* into is 23 per cent. 

92. Q. {Mr. Bajaratna Mndaliar^—On. tho Jand irri- 
gated hy your channel in 1897 you would liave lost the 
renthut TOT tho oliaunelsP— “Wo could not have collected it 
in 1897-98. It would have liad to have been postponed. 

93 . Q.. I smposo you would not have succeeded in get- 
ting it aDP— Frobahfy wo would have lost onc-fonrth of it. 

94. Q. TVhat was the cost of the channels? — ^In 1897. 
there was an expenditure of Its. 10,000, including an 
omhaninnent. Tho embankment cost Ds. 2,O0O and the 
channels Bs. 8 , 000 . 


those channels did yon find any 
dilfiDnlty ^Ing to tho want of provision in tho law for 
BcqniTing land in carrying out such work ?— Through per- 
sonal Bcqnaintaiice with .the locality, the rayats and the 
adjoming petty maliis, I find no difficnlty. Thej- have 
such confidence in us tliat they give ns the lands. I have 
generally been able to persuade them. 

y®® think it would bo on advantage to amend 
tlie low, so that, if there was a re&aotory tenant you could 
compel him to give up tho land P—17eliaro not any ques- 
tion with tho tenants, hnt only with tlio adjoining maliit. 
If we have to cai^ a_ distributor tliroimh some tenant’s 
land, they generally give tbo land np willingly and wc take 
It oil tho rent-roll. 

98, Q. {Mr, Mmi^Maekensie.) — Do yon think Gov- 
ernment would meet with noreore difficulty than you do? 
— I don’t think so. I think tho people would lave more 
confidence in Government, nnd thnt the Collector could 
persuade them to give up the land. 

99, Q. (jTfr, Rajaratna ilfw^afiar.)— You have given 
s^e advances to tenants to make wells. In these cases 
also do you giro them free of anj- increased rent P — Yes. 

100, Q. {Mr. Allen^ — ^You spoke just now of Govern- 
ment being able to do this kind of work. Would not the 
tenants, as a matter of fact, want Government to pay mnch 
more than yon pay?— They would undoubtedly do Ihc'ir 
best to get every pice they could out of Government. 

101 - Q. Do you think any Government officer -would be' 
ahlo to^ carry out a scheme of this kind in the way you have 
done it ? Is not this a case of your own personal 
influence P — I think it would require n man of experience 
nnd a great deal dt application and time. You wonld need 
to have a spccbl man for that one work alone. 

102. Q. You have not anything like a watcr-mte here ?— 
No. It was only levied once lost jear ns a tentativo 
measure, and I fonnd so much difficulty nnd bother tlmt- 1 
have decided not to luive anything to do with it again. 

103. Q. You don’t levy any watcr-rnto P— No. 

lot. Q. What is yonr opinion about lliat P Do yon think 
tho people would pay, say, Rs. 2 an acre for water in a 
dry year P— In a dir year they would pay R*. 2 to gel their 
rice crops In when tlii^ saw there was no chance of getting 
it in through tho rains. At the last pinch they might do it, 
bnt they would not do It nnivcrsnlly. Possibly 60 or CO 
per cent, would do it, hut 1 don’t think they would pay 
unless put to the very last pinch about it. 

105. Q. Wiiat is tho mtc -of rents about that part?— 
About Rs. 4 per ligha. 

IOC. Q. Bo that, if levied, the water-rate would represent 
abont 60 per cent, on the rent P— Yes. 

107. Q. Wonld there bo any chance of pcoplcp.'iying that 

every year P Ijo clianco at all. 

103. Q. The vnonnous^nefit yon have caused to this 
country would only he felt in years of drought; you would 
only require it once in four or five years P— Yes. 

109. Q. Is it not a permanent bonefit P— It is a perma- 
nent benefit in opening np these river-beds, for sinco the 
channels were made in 1897 these villages (indicates on map) 
have had fuller crops than the adjoining villngr^s. It means 
a difference of i to ^ in the crops. 


93 . Q. You said thnt owing to the obstruction of n 
laalii you were unable to extend your channeds?— I was 
unable to close it. It was not the malih in whose land the 
niinnnRl was ou, but an adjoining malih. Ho would not 
allow a spur to be made at the end of tbe embankment; 
hence tho water swept round it and cut it away. 


110. Q. Even in a year of good rainfall P— Yes. 

111 . Q. In a ycarol good rain yon closo these channels P 
— I close these running down here, Knrh hfalmal <map); 
this ono (map), Arcrh, I have left open. It is a IG-foot 
channel. 


The Hon’blo Mr. D. B. Hons, Chief Engineer to tho Government of Bengal. 
{Barhhanga, Sltt Ociolcr 1903.) 

for other savings. Then for maintenance tlioro must 
bo, a largo pcrcontago. There is all tho establish- 
ment, nnd renewal of lock gates, etc. Gate renewals 
nro very expensive. The cosHs not so mncK in the Sono 
Cnnnia os it would bo in tho tidal canals. The des- 
truction of gates in tidal cmrals is very great. 

3. Q. Wo asked Mr. Toogood whoather navigation 
WAS very’ much appreciated on tho Sonc Canals. He 
said "yes, tho people like it.” But iiis answer was 
given in a manner which led me to holicvo bo was not 
very enthnsinstic ovor it, nnd thnt ho did not take it 
as n very great boon to tho country. Do yon consider 
it has been appreciated largely ?— 1 dont think so. 


1. Q. {The President.)— You have heard all the cti- 
dcnco given at Bnnkiporo hy Mr. Toogood ond other 
engineers. Are there any points in which yon di^ 
agree with them? — No. I think all their evidence is 
very accurate. 

2. Q. I wish to ascertain what the country has 
had to p^ for tho Insnry of navigation on the 8 ono 
Canals. I understand it was about 20 per cent, of the 
total cost of tho canals?— That is about tho nearest 
approximation, I think, wo can mnko. Navigation 
added about 26 por cont. to the cost of tho Sono 
Canals. *1110 locks cost about SO lakhs, and I should 
say wo could easily put down at least 20 lakhs more 

8. E. 
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Of course it 1ms been a convoiiionco to tbo pooglo to 
Imro stoamors running up <and do\rn tlio canal prior 
to tbo introduction of railways to tbo soiitli. I might, 
howovor, say that, as far as tbo navigation is concern- 
ed, when I was at Buxar in 1987 1 built a now 
■ goia at Sossaram and osportors would not uso tbo 
gola. 

4. Q. What do you call n gola ? — A storc-honso for 
grain. I thought exporters would bring their grain, to 
bo packed and sent clown to Buxar by canni. Instead 
of this I found they used carts and convoyed tbo, 
grain down tbo Qrand Trunk Hoad to Znnimania in 
prcfcrcncQ to the canal. 1 asked them why they did 
this, and they said “ wo bare got our bullocks and wo 
bare got nothing for tboin to do. 'Wb prefer to uso 
them instead of paying canal tolls.” 

5. Q. (,Sir Thomas Ifiglmtu.)— Do you have bullock 
traction on the- canal f — ^No. It is all by band. 
Nnvigatidn has boon nn nbsoluto failure. £ think, 
if wo bad inndo only one linO' navigalilo, it would-lmvo 
been sound; making all three' canals navigable was 
n groat mistake. 

C. Q. {The President.) — ^About irrigation, you say 
the leases nro taken up very readily 1* — ^Voty readily, 
and of courso the conditions aro becoming, more and 
more severe : wo arc getting more and moro particular 
erc'iy year about the cbauncis being properly kept' up^ 
and lease boundaries. 


into their ahars, aud then when wo tried to assess 
tho lands, they refused to pay and said “ this is not 
your water; it is rain water,” and wo had no proof 
it was not. Then wo adopted the policy of no leases 
except to good hloclcs with, dofinod village channels. 

18. Q. If they came to ytea and said " wo want to fill 
thcso ahars, for whnt will you do it?” Wlion you haro 
water going to waste you may just as well store it 
in tho ahars? — ^Wo do fill ahars when wo are closing 
tho canal in tho hot weather. "Wo put water into tho 
ahars for drinking purposes ond for cnttlo. 

10. Q, Might it not pay thoso people and add to'youi 
rovenuo, if you said “ our leases aro at Rs. 2-8 por 
aero; besides thot, if you have got an ahar, wo will 
keep it filled for you for so much”? — Wo havo al- 
most, got to our limit now, and nil our fivo-yoar loascs 
aro irrigated from proper channels and proper out- 
lets. ' ■ 

20. Q. Do you think they would not irrigat'o further 
ond would not make thoir blocks bigger, if thoro wore 
store-houses for water in tho shapo of ahars ?-^l don’t 
think so. It is a wastoful system of irrigation, 

21. Q. r entirely agree with you tliot it is a wasteful 
system of irrigation in'h case of short supply of water. 
But in a year when thoro is Bono water going out 
into tho Gauges, it might bo just os well as to storo 
it, instead of lotting it go to wastoP — ^Wo don’t waste 
any water. 


7. Q..Wluit is exactly tho Imsisof all leases? — Wo 
select n biaclc. It may be all in one village, or it may 
bo part of a vill.igc. If wo Imvo n very big village 
commanded by two or tliroo distributoncs,. wo may 
Imre sororal blocks. in it. 

S. Would it embrace soveral villages? — No. 'As 
a rule, wo confine a block' on tho Soiio to ono Village. 

9. Q. You' have got Vaiyihg rates of irrigation 
according to' tlio crop?— -Not for tho blbclcs. Wo Jiavo 
ono uniform r.ito; insido tho block a man can ‘grow 
fcUgarcano, rnhi uiid uco. 

10. Q. VTlat does ho pay you?— Ho pays nn nil- 
round rote of Rs. 2-8 per aero for the block. If he 
wants liot-wcalhor irrigation for sugnrenno, ho has 
to pay an extra hot-weathor rnto. 

11. Q. In tho event of irrigation being very popular, 
and there being a demand tor it, Mould it ho nn easy 
inottcr to raise tho ratci for tho now looses and innko 
it Rs. 3 instead of Rs. 2-8 per ncro? — Wo moan to do 
so when tho existing seven-year lenses fall out. I 
think they full out next year. 

12. Q. Tho whole of them? — A certain number will. 
Wo started sevon-yonr loascs in 1697. Formerly llioy 
were for five ycnis. 

, 13. Q, That will bring yon.prcsuinably a considornhlo 
increase of revenue. Do you suppose llint raising tlio 
rout will cltoko elf, many, of tlio. leases? — I Uoii'b 
tliink BO. Our position is very strong. Tho vilingers 
linro got so iicciistomcd to ivntcr niid hnvo roiilised its 
full value that 1 don’t think wo shall havo any troublo 
at all. Wo increased tlio rata about seven ycnr.i ago 
niid'tlicro was no diminution. If you look nt the list 
for tho Inst 10 years, you irill find that tho leases aro 
steadily increasing in number. 

11. Q. WImt proportion of tho ivliolo irrigation is 
by lease ?— I tliink nloiit 85 per cent. Jlabi irrign- 
tioii varies enormously according to the season, riio 
irrigation I um talking about is kharif. There is a 
proportion of nibi and sugnrenna m the lenses. 
They have got the right to groiv labi iiiidur tho lease. 
When we fltiiriud' first of nil' tho rabi area was 'very 
large, but when llio villngors found that they were af- 
w.vys ensured ii supply of water, they hnvo gradually 
converted rabi lands into rice lands. 

15. Q, Is tlio sugarcane on- llio increnso to niiy ex- 
tent ? — L don't think so. Bugnrenno irrigation is not 
very' much; wo nro rostrictod in tho hot irenthor for 
. Mipply, 'I’lio Souq runs down to uliiiost 300 cubic feet 
n Hocend in May. 

10. Qi.'Va no-b.'ick to my former question; wlnit pro- 
portion of tlio irrigation is liy Icaso; about M per 
cent, you sny?— I slioiild say quite that of tho kharif 
area is under long lease. You heard. Sir Thomas, 
that tho people nro getting too much water. I was 
very pleased to hour that. When ivo had tho Irrig.o- 
tion Committco in 18S7, things gcuorally wero all tho 
other way; that is to say, wo woro accused of nob 
giving sufricicnt supplyi Wo sliiill hnvo to proceed 
very cnutioualy with' tho Shalinbad cultivators. They 
aro vory troublesome. 

17. Q. I gather it is not tlio policy of tho connl 
authorities to fill tho ahars? — Not ni nil. That is 
flow we camo to suoh trouble nt first. Wo admitted 
water into n little undefined. olinunol running into tho 
■leaso, and what tho villogors did was to lot tho water 


22. Q. During tho floods?— Wo close down. 

23. Q. During tho last yenr of scarcity, if your ahars 
had nil boon full, they might have pulled you over 
this dilficulty. Would it not luiro been an ndvantago? 
— ^tVo have nod n bad oxporicnco of ahars. Thoro is 
constant friction between tho villagers and ourselves 
about losing control of out water. 

24. Q. (Mr. A/iitr-il/aekcnsio.)— How oxactly do you 

lose control of tho water ? — ^At first wo allowed ivaler 
to leases with imperfect villogo channels, and tho vil- 
lagers used to take |t down into thcso ahars and irri- 
8?,*® which M'ns not within tho leaso at 

oil. When wo tried to assess them, they said, “it 
IS not your water; it is rain vator," "Wo could nob 
provo It was not rain water. Thcro might have been 
ram water in tho ahar in on ordinary yeor. 

0. Could not yon give 'water to tho ahar on con- 
dition that any now aroo irrigated from tho ahar was 
clmrgctl for?-^I think nil tho area pretty well com- 
manded now IS iiiidor lonso. I also understand that 
the ahars aro falling into disuse. 

20. Q, It is in ovidonco that you may hnvo a 
largo surplus of water in tho early part of tho year, 
ana then nt tho hathxu wlion you may want every single 
drop you hnvo got. If you could store tho water in 
ahars in tho early port of tho year, you could guard 

** ®*>rtnm extent against tho ovcntunlity of having 
nil your water exhausted F— 'Wo Imvo only had this 
cxpenonco onco in 30 years, and I think, if u'O begin 
to let water into tho ahars again, wo would gradually 
work back to tho old system and lose control of our 
water. Tliosc ahars nro scattered all across tho coiin- 
and thoso of ono village nro connected with those 
« another. It is a most complicated system. Wo 
have iicceptcd this principle now that, if wo lose con- 
trol of our Tvntcr, wo onmiot assess, 

,, ^1^’- ’-jj^ogood scorned hardly to hnvo accepted 

tlmt principle ?— I don’t know. In tho ISustorn Bono 
it IB very sandy soil. 

y®'* speaking of 

minrs iii tho iiiiddlo of n block or outside ?~A block 
may bo above tlio'ciliur or buloiv tbo ahar. 

“I’jcct'ou to thoir filling ahars in 
tlio_ block? But tlieso ahars go into other villages 
which limy not Imvo n Icoso. ^ 

n?®' to charging a foo for 

tilling tlnimr I am not speaking of mitsido ahars, 
but supposing tt man ivlio hiid nn ahar in a block enmo 
to you and said “I will.givo you a rnpoo if you fill 
this almr.” Wlmt is tho objection to that?— I don’t 
think ho would como forward, and hesidos, 1 say, that 
' onco you lose control of your water, yofu oro holpless. 

H®*.* coutrol of your wotor in 

that enso, , Iho dilTiciilty I sco is ivliat you say that 
n hen you irrigate from an ahar you caiinot-s.vy w’lic- 
UiCT tho ahar was filled by' rain water or canal ivntcr. 
But if a man comes to you and says “I have nob got 
miioh mill water in my o/inr, put a couple ofifcot into 
It, whore is tho diDloulty?— Wo hnvo tried selling 
water by volume, but I don’t think it has over como 
to veiy much. ‘ 

32. Q. Heforotho haihiayon hnvo n lot of water? 

ies, thoro is never any lack of water for transplanting 
tuo nco. " 


Mr. D. 
ITotn. 
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Mr. D, Ji. 33, Q. You have n great deni more water than you 
Horn, want liufore tlio hatiiia, and you don’t seem to be 
__ ’ able to do anytlang with it? — ^In n farouraUb year 

• flicso QhttTj tiro filled by tlio rain, and the people 

won't osk lor water otiisido tho lea^o until tho rains 
fail. 

ftl. (J, But supposing it wore a dry year? — ^How arc 
'■'0 going to know when tlio hdlbia- is going to fail, 

Q. You moan to say the peopto will not apply? 
— Yes. They have got tliose a/iais and they always 
contain ram water in the season, and very hkoiy 
they also contain nntor from our five years leases. 
It IS only in n very dry September that they fail 
niid tliu villagers would never apply to havo them 
titled until it nna too Into. 


3G. Q. You don’t soli water by volume? — AVIicn leases 
come in Into and we don't want to me.asure, wc say — 
" Wo will keep an outlet open fur you for 24 hours 
at so much,” but JL think very little has heeu douo in 
that way. 

37. Q. Supposing it wero generally Imown that where 
thcro wore no leases, if tho people liked to apply for 
water for their ahors before tho halhiu, you uonid be 
prepared to fill them up at so much a thousand cubic 
loot, would they apply?— They non’t apply before 
tlio hatlm. Tlmt is what led to our loug lenso system 
Doing introduced. 1iVo found that these people would 
wait till the Inst luomont uutil tho middle ot Uclobcr 
and thou they often got wator too late to henefit 
the crop for which fciiiission.of water rate had to no 
given. 

36. Q. Would they pay a definite sum to have their 
ttliara hilcd up? — I’llling tho ahars would only benoht 
iho unlcascd areas beyond tho long lease area, and tho 
villagers would never apply until tlio hathia had fail- 
ed a hen no surplus water would be available. 

30. 0. Why not lot them apply for their ahars for 
five years? Why not liuvo a live-year lease for ahars 
'nlsor — In my oinuiou this would bo a retrograde slop 
in caunl administration. 


40. Q. You have ccrlain years of drought. They are 
not very common perhaps, but say they toko place 
onco in five years. You propose to'rcUuco tho size 
of your outlets and so raise tho duty. Would not 
tho pressuro bo greater in these osccptional years 
than you havo over had?— 1 don't think so. 'Iho 
pcoplo nro rciy eitferavagant in tho use of water at, 
present. 

41. Q. Tho more you raiso tho duty, tho more the 
tension comes on at the times of trial? — I don't think 
so. They will know they havo only got an outloc open 
for a certain number ot days and tlioy will take good 
care to irrigato their land within that period. At 
present tho outlet is ten days opened and five days 
closed in tho hulhiti- TVo hope to reduce it mid uialce 
itj say, nine days open and sis days closed. That will 
spare a good deal of water and ciiablo us to irrigate 
iiioro than wo can now. 


42. Q. You will Ultimately come to your limit — ^Ycs. 

48. Q. You have got a very good duty out of that; 
83 acres?— Wo only got CO in a year of bad hathia. 

44. Q, Tho capacity of canals is dopoiidcnt upon tho 
amount of water you can got down your canal during 
tho hathial—lt is only since wo havo started to worn 
on tho Sene system that wc have found out that fact. 

45. 0, You say that tho average actually has been 
8(5 acres?— Yes, SO at tho outlet, but all these duties 
that are based on tlio four months’ discharge are quite 
misleading . 

m.Q.{The President.)— \Yo know that you are inter- 
ested m tho Karamnassa project. 1 suppose that if 
you can command tho cstahlishmout, you will havo it 
surveyed P— Mr. Toogood and Mr. Harris are going up 
lu tho middle of next month to see tho sites. I hove 
written to find out if any of tho agents of the Mah^ 
raja of Uouarcs know tho country and whether it is 
open, so that 1 may have some contoura taken to hnU 
out what tho capacity of the reservoir is likely to be. 

47. Q. (Mr. Muir-Maelfcnzic.)—! see in tho month 
ot September that in the Sassarnm Bub-division the 
average rainfall is 7 ;6 inohes. In the year n 
went down to 2 : 42. In a year like that wau d the 
pcoplo not opply to bavo their aJiar3 filled P -No, I 
don’t think so. In fncfc, ns I say, thoir ahars nro 
gradually being done away with. 

48. C. (The President.)— To go hock to the Katara^ 
nassa. Do you contcmplato tlmt it possibly might 
help tho Sene system?— The original idea was to carp: 
on tho main western canal through Snssarara up to 
the Karamiiassa and ou to Mirzaporo. ihis was step- 
ped, because, ns I said in my note, we had not sufficient 
water fn tho Sene, so the Knramnassa project is now 


prepoicd. The Karamnassa is the river on tlio ex- 
treme west of the district. Instead of taking the 
water from the Soiio towards tho Karamuassa, water 
will be brought from the Karamuassa back to tho Dar- 
gaoti into all that Bhabua tract which wo know » very 
liable to scarcity of ruin. In Ittiabinu in my note, I 
havo shown that the halhia ruin failcu about 12 times 
ill the lust 20 years. If you go lower down into Mid- 
uajiorc, you will find there were only two bad years in 
20; in Cuttack thcro wore about two bad years and one 
doubtful year in 20; whereas, ovciy altomato year in 
llLabua has n failure of the rainfall which is required 
to bring the rice into car. 

49. Q, To go on to Ghampnran and Saran, this sido 
of tho Uanges, 1 iindcratand that you look on tho Saran 
project as altogether a very doubtful one; I mean 
these canals from tho Gandak ? — ^They have proved 
most unsatisfactory, and 1 don’t know quite what tho 
reason is. They havo been working for 20 years, and 
I snpposo ono of tho defects of tho scheme was that 
thcro was no rogulator in tho sofa. 

GO. Q, I gathered from ono of tho witnesses at 
Muzaflarpur that at ono time, when they wanted tho 
canals opeued m a hurry, tho clmnucls hud silted up, 
and thus tho opening was delayed for six weeks. It 
was then too late, and tlicj' did not core to take the 
water. That could not havo happened if thcro had 
been a regular cstahlishmcut mamtaiued by tho Gov- 
ernmeut or tho District Board whoso duty it would 
have .been to sco to tho silt clearances. 1 don't think 
ono lias a right to say that it was n hopeless case, be- * 
cause it has not been vory successful hitlicrte rrom 
want of managomont ?— I think it is really worth white 
to investigate it and draw up somo schomo that would 
bring it more into lino with tho Bone. You would 
have to construct a regulator outside the embankment 
in the first place, but without a survey it is impossiblo 
to say what additional works are rcquixod. 

Gl. Q. Fram^tlicso rainfall statements I make ant 
that every thinl year horo is a year of drought. Per 
instance, m Gopalgunge, in 20 years, thoro havo boon 
sis bad years, 11 good and' three doubtfnl ones, which 
were pretty near bordering on tho bad years? — Yes; 
and Gopnlgungo is pretty aoutral for this Saran dis- 
trict. 1 tluuk from the evidence and from tho rain- 
fall statomouts it is clear that irrigation for the ricu 
crop IS necessary more froqucntly than tho witnesses 
at Bacan made out. 

G2. Q. 1 would even go lurthor and. say that the 
fact that tho works cxisted'at all, being loft to tliora- 
Bclvos without tho coutrolliug baud ql an oiigmcor, 
givps ono a fair reason to liopo that in bettor hands 
they might ho a siicccbs. 'What do you think? — I think 
it js vory well worth inquiring into. Tho local Govern- 
luont 1ms spent 7 laklis, and I think wo might safely 
spend a little mo.v laenoy ic be Impo oi iiiiiking rlie 
schemo a sttcccss. At the jircscnt moment nil this 
money is simply sunk and lying idle. 

53. Q. Did Mr. MacOarthy say that giiuge^rcadors 
wero kept up on tho Gandak ? — 1 nm not quite sure 
that ho IS accurate in what ho said about gaugo obser- 
vations in the Gaudak. It is most cssoiiunl to Imvo 
obson’otiona caken in all rivors likely to bo utilized 
such as tho Kamla and Bagmati. I think tho District 
Boards might spend a little money in this way. It 
would not cost much to havo ono or two gauges estab- 
lished on theso rivers. 

64. Q, What do you think of the Triboni schemo ?—■ 
It is going on. Mr. Butler hopes to do vory well 
this year. Tho tract is unhealthy; it is fovensh, and 
the coolies gave it a bad name last year. think 
moro perfect arrangements have been made this year 
for pushing on tho work. 

Bo. Q, How are you getting rid of the cross drain- 
ngoP — ^iu some places the canal is syphoned and in 
others carried in aqueducts. 


6G. Q. Havo you got funds to carry it on ns fast ns 
you wish?— Sir Thomas Higlmm says wo can got a^ 
money wo like. Wo havo got sis lakhs this year, but 
ho says wo need not bo tied down to six lakhs ; wo 
can got ten Inkhs if wo like. 

57. Q. Wlmt is tho amount of the estimate ? 
—11s. 37,91,000, including establishment. 


58. Q. Do yon cousidor this Tilari projq^rt prom^ 
Iff oiioP— I nm afraid not. From Mr. Maconchys 
eport it will ho seen ho is very decided and oxpress- 
D tilinenlf T*nTv Rtmnfflv nffoinst it. 


69. Q. Then wlmt do you think of theso tlirco pro- 
scts,--tUe Tilari, tho Bakhiya and Pusm?— I nm 
Eraid they would fail just at tho time water was rc- 
uirod. They are small Btrenms and could bo very 
isily bunded up above by the Nepalese. 
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CO.'Q. Mr. MacbuocLy in liis ropoit snys : — ^"Tho 
Dou^ Bchcmo may, porliaps, bo placed in tlio saiuo 
category; for, although tlioro iroro two bunds across 
. tlio nullah in Nopal, thoro \roro also ihioo bunds in 
'British territory,- ahou'ing that thoro was some water 
to ntilizo for irrigation.” What do yon say P — 1 
dgroo. 

Cl. Q. Wliot is your opinion ns regards tho BagmatiP 
— Tho Hoods aro tho groat obstuclo lioro. This canal 
runs right across the drainage of tho country, and 
us it is not possible to construct flood ombnukinohts in 
Nopalcso' territory, tho irrigable area could not bo 
protected as is tho ease in Orissa. 

C2. Q. Then you rosorro your oitinioii about tho 
B.igmati till moro is known iibaut it P—1 think the 
suggestion that Mr. Bisnoy uiado is worth iiicjuiriug 
into. That docs not intorfero with tho cross drainage 
in any way. 

C3. Q. (Str Thomas Tlint is working on 

tho same lines ns Mr. King has been doing P — ^Vcs. 

G-1. Q. Ilou hare spent Ba. C2,000 on pains and cuts 
for nmbing these canals P — ^Ycs. 

C5. Q. {The President.)— T3o you think thoro are any 
of these rivers we can ionvo out of consideration at 
once, or do you think it is nn open rjiicstion with rc- 
ivvrd to them nil whether they can bo utilized P-^I 
think those four— tlio Tilnri, the ruasn, Ihp Ihikhiyn 
and tho Bhaiis might bo obliterated, ns they would 
fail just when required. 

CG. Q jVnyhow you would put Ihotn in a second lino 
giving preforoiico to tho otherb? — Yes. As rogur^tho 
ilagiuati Mr. Buckley and Colonel Ilnig have alivays 
adinittcd that n weir is csbentint ucrosi- tho river 
and tlioroforo you iitust get ns big uit area us you 
can to irrigate. As far ns 1 hnvo read the old iiapcrs, 
no one seoiiis to have dealt with this question of 
carrying the canal across the whole at tho draiiiago 
of tho country which is itself lialilu to heavy Hoods. 

cr. Q. (Sir Thomas lliffham.)—You say thoro is somo 
scope for work of llio same kind as Air. King has 
been doing P — Yes. 

C3. Q. That consists of carryiug out works according 
to the e.vii'Oneies of tho bciisoti. They may go, 1 
uiidorslatiti, for two or three yenra without doing uny- 
lliing witii these caualsP — ^'cry likely. 

Cfl. Q. Tiion when they know there is n demand likely 
to coiiio on they set to work ond open a channel where 
it is required and laako n bunrfP — ics. After the sen- 
sou is over they put n bund across tlio mouth to keep 
tho silt out in years when tlio channel is not required. 

70. <?. Tim J*uhlio Works Department are nitiiing 

nl making nn orrnngoment which will involve n heavy 
capital cost, and then bo liioro or less poriiiniieiit. Jiiit 
for o work like Mr. King’s work, yon will Teqiiiro men 
on tlic spot nblo to see nt once wimb is to bo doiie 
for tho so.sson, and wlio iiiu.st ho nblo to lay their 
hands on money nt oncoP— Quito so. ' , , , 

71 . Q. 1 don't Icnow how BUoh_ n bcIiciiio could bo 

worked except by u llistricl EngincorP — ^Tlint is how 
it-HhonId ho dmm. Yon could not dream of working 
it ill any other way, . 

72. Q. I don't seo what is to prevent its breaking 
down iis tho Snrnn Canals hnvo broknii dowiiP — ^Tho 
t^nroii Canals hnvo been working in very much tho 
same way. 

The J'residcril, — They liiid not got a Mr. King 
tliereP — ^Thnt is tho diifcrciico. 

73. Q. (Sir Thomas J/ij/Aom.)— There is this danger, 
1 suppose, that a sonsoii niny coiiio when you cannot 
get control over tho watorP— Yes, mid when that 
timifi comes, then tho question of a peniiaiicnt rogiiln- 
tor will hnvo to ho considered. Of course Mr, King 
was getting water nil through Soplcinbor. His Bchomo 
line thoroforo got that great advantage over Iho Sornn 
Canals. 

7'J. Q. Y'ou could not water all through Soplcinber in 
tlio Bnrau Canals r — Not to tho same oslwit ns ho 
did. 

7fl. Q. Thoro i.s lots of water in tho sota, Whnt is 
to prevent your openini; the BliiiccaP — I fihould think 
tliore is a good deal of silt in tho after oncJi 
freshet. Uo got supply from tlio iiiniii rivor. 

70. Q. You mean in SarnnP— Yes. 1 don’t think 
they over oponed tho sluices until Octobor in Iho Snrnn 
Cnmila. They cannot bund tlio sota until tho river 
fails to tv cortniii Irvol. 

77. Q. Thoro is no roiisoii why tlioy should not hoP 
— Wo Imvo conio to n deadlock now. Tho Goyoriimeni. 
is not going to bjiend any more ninnoy on inniiilonanco 
and tho znmindnrs won't pay Iho mnintenniico ehnrgoa. 
Tlio canals tiro only opened iiOW when tho civil oflieor 
Bays it is absolutely necessary to savo tho rice crop. 


78. Q. Tliat is why they nro iiovor opened untjl sfj., 
October P — ^Wo did sanetion tho opening of them this • TTam 
year in Boptombor, because thoro' was not Eufliciont 
water to do the transplanting, hut wo told them* wo 
could not open thorn in Octobor again unless they 
paid boino money for tho rost of clearing tho chanuols, 
so wo arc now absolutely at a deadlock. 

70. Q, Tboy have paid nothing? — They pay no- 
thing. 

80. Q. Aro they open nowP Has niiytiiing bcou dono 
to shut tho wator down? 

(Mr. Hare.) — Thoy nro open now. 

81. Q. You have not got yoiir contribution? 

(Mr. llarc.)— No, they may ho closed now. I am 
not quite sure. 

(Il'‘ttne55.) — think thoy nro closed. I could not 
bo certain, bnt 1 think thoy must bo closed. 

82. Q. Has any monoy been paid for this yoar. 

(Mr. Uarc.)— No. 

83. <?. (Sir Thomas IJujham.)— Tho Tilnri project is 
probably Itiing up, bdenuso thoro is no certainty ns to 
supply? — Yes. 

81. Q. How iniieh water do you want for that? — 

C0,H00 acres is tho area commanded; 200 acres of 
hhatif to tho square inilo would menu 00,000 acres. 

83. Q. How much wator is wanted?— 300 cubio foot. 

80. Q. Would it he possihlo to send that volumu 
down tho TribeniP — Wo aro having a lot of demands 
on us now for tho Trihoni. 

87. Q. I suppose }-on could mnko it ns Inigo ns you 
liked?— Wo prupobc to extend tho Trihoni. Wo have 
raised it up to 2,170 cusccs, bub wo hnvo another 
di-niaiid across the Bikrniin. I should like to got 
acrosi iho Sihrnnn and Tilnri. 

8d, Q. You could not go across tho TilariP — liavo 
no personiii knowledge of tho district. 

St). Q. Js it too Into to consider tho question of 
enlarging tho size of your syphons, so that, if you want 
to carry out theso doubttul schemes, you will liavo 
tho water thoro? — Wo would hnvo to provide alto- 
gotlivr for another -10,000 acres; that would ho about 
t^K) cubic feet. 

JH). Q. Your syphons nro now devised for a lull 
supply of 2,170 cu.secsP— Yes. 

01. Q. They consist of 0 foot barrels. If you woro 
to moke nil tboso barrolsS feet, you could increase tho 
c.npacity of tho syphons by J. It is not too Into to 
do tbalP-.No. 

02. Q. Do yon think it would ho wortli wliilo doing 
thnl?-'J don’t know if the money is nv'nilnlilo. It is 
corliiinly worth coiisidcriiig. 

•Sir Thomas Ui'jham. — I don’t think tlicro would 
be any dillieuUy i’li gntting tlio money for it. 

!'3. Q. (Tlio I’rebidoiit.)— 1 suppose, if 4,000 cubio 
feel wi-ro wanted, you could Imvo it thoro. _ Thoro is 
no limit P — No, tlivre is no limit; but wo might have 
cvi'iitiinlly, 1 cniinob sny, to build a regulator. 

111. Q. Then you tliiiik it worth while to increnso tho 
size «l tho syphons? — 1 think so. Wo only provido 
for 200 uerrs to tho bqunro niilo at present. It is 
said to ho a good rico country and only wants to get 
water to produce 330 or 300 neros to tlio squaro milo. 

05. Q. (Sir Thomas Jliy/inm.)— You liavo not worked 
lip to that on tho SoiioP — No. Wo hnvo only workcil 
ni» to 138 acres to the square milo thoro. 

00. Q. Wo hnvo heard tliat tho Sarnti Canals hnvo 
Iwon known to irrigate 22,000 acres in ono vory diy 
venr. Can you s-iy Jiow’ they got Iiold of tlio figures P 
—1 don’t know. 1 bollovo thoy did try to assess tho 
rnyuts, but they could not rc.'iliso nnything. 

97. Q. How did tlioy try to rcnlisoP— I prcsunio 
they had some sort of monsiircmont. But ns regards 
tiint 22,000 acres, 1 don’t know how rclinblo it is. 

OS. Q, How is one to find outP— I dnro sny Colonel 
noddling could toll us. 

09. Q. Tho Irrigation Bcpnrtmcnt put nil theso 
areas in their reports. Wlicro did fliey get their 
figiirc.s from? — don't know. 

100. Q. It is said that a portion of tho area irri- 
gated by tlio Bono Cnnnis was never paid for; that 
It wiw outaido tho blocks; Imvo you gob any thing to 
sny nbonb thntf— A rnyat may pass water on hit 
field to oiilsido arens. 

101. <?. How docs ho got tho water on to hi^ 
field?— From tho village ohamiol. 
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102. Q, He lols tlio water po on to other land; tnat 
J/r. D. B. land gets a crop and pays notlung?— TJiose people may 

Morn. lio equally anxious to get rid of tho water beforo tiio 

halhia, so it would he n disadvantage then, ns it might 

do Imriii. • ^ ' 

103. Q. Docs much irrigation go on in tliat way that 
is not paid for? — don’t know. 

Mr. jtJiiii’‘J/arkfnx>c.- Hr. TocigioJ laid iliore was a 
buustantinl amount in tho ISnstcrn Sonc Division. I 
Imvo Binro nswrtaincd that it is about 4,400 acres n 
yoar in tho circle. 

_ 101. Q. (Sir Thomttt Migham .) — You don't think that 
IS an important question F — ^Noj wo have got our value 
for tho water given. 

103. In reference to the works that Iiaro been 
uono on tlic Dngmati, do you rccomraond tho cut being 

completed to boo wliat could be done with it? think 

it should bo inquired into. 

lOG. Q. The District Engineer could say what ho 
proposes to do with it? — Yes. 

107. Q. I understand he wishes to work up in con- 
nection With these two rivers?—! don't think there is 
any iieid work dotio. Air. Disney's proposals are 
not based on actual surveys; tlioy aro simply in tho 
air. 

103. Q. Should it ho done by the Public Works De- 
partment or tho District KugincorP— lb might "bo 
taken up by tho District Reanl. 

109. Q. \Mr. Kajaraina il/udaiiar.)— With regard 
to wliat you said about the block being drained, what 
IS tlio area of rice under tho Sone Canals?— 320,000 • 
acres are irrigated. 

110. Q. If all that water is to bo drained, it would 
bo capable of irrigating nn appreciably laigo area out- 
side tho blocks? — ^Yes, tbo people don't want water 
when they let it go; they always want to diy their 
fields 15 days before tho kat/tia begins. 

111. Q. Docs this water benefit the crops outside the 
block? — It does not; ovorybody wants to get rid of 
tlio water at tho same time. 

112. Q. The area outsido tlie blocks are nob likely to 
linro error mucli irrigation ; are they P 

113. Q. (Xlte rresideni .) — Our oxporionco on tho 
Nile was that tho water used in rice irrigation always 
washed a certain amount of salt from the soil and did 
harm if wo ottempted to irrigate twice with tho same 
water ? — I have had no experience of that. 

114. Q. If you constructed drains to onrry off 
water, would the people outside the block arcim bo 
induced to apply for water? — I consider tho acres 
irrigated outside the blocks uniinpurtant. 

115. Q, {Mr. Mvir-JUaekemie.) — Air. Toogood said 
that tlio amount of land that obtained water in this 
way was in ono part of tho Sone' so great that it 
checked irrigation ? — Tho eastern side is very backward 
and tiio soil is veiy sandy and uses moro water; thero 
IB not the same hold over tho water ; whether it is duo 
to the individual officer I am not prepared to say; it 
is 12 years since I left the Sone. 

116. Q. (Mr. Sagaraina Mwlaliar.)—It water is 
stolen, have you no pou'er to charge water-rates? — 
If it was due to carelessness on tlio part of tho canal 
staff, 1 should punish them. 

117. Q. You have a separate measuring staff and a 
separate staff for collecting; do you see any objection 
to tho Deputy Collectors checking tho ineasuronionts 
of the separate staff P — ^I don’t think they could for 
want of training. 


118. Q. Coiiid not Deputy Collectors and Sub-De- 
puty Collectors be trained to check mcmuircmentsP — 
With what object? 

_ 119. Q. For the sake of efficiency?— Tliere is suffi- 
cient efficiency now. All our collections aro got in in 
time. 

120. Q, It is a question whether the wholo of tho 
amount is got in ? — Onr men arc better able to do it; 
tliougti they may not cliock each individual field they 
know the area of the block. 

121. Q. Is your block properly demarcated?- Yes. 

122. 0. (3/r. dllcn .) — ^Vousaid that the cost of keep- 
ing up navigation on tho Sono was considerable. 
Would you recommend the abandonment of navJga* 
tion on tho Sono? — Not at prwuTit; wlicn tho lock 
gates require to be renewed, it may ho considered. 
Wo are reducing tbo number of men nil round, but wo 
nui&t kocp Up the lock gates as they aro. I probably 
exaggerated in saying tliat it costs a-c^rcat deal. 
It docs not cost os mumi as I at first imagined. . 

123. Q. You would not drop it altogether? — I cer- 
tainly should not. 

124. Q. Wo hai'o had some evidence about the small 
area of rabi irrigated from tho Sono Canals; don't you 
think, ns a matter of fact, tho nibi has wen extin- 
guished by the extension of oghuni 7 — That is trno to n 
great oxtoiit in the long loaso areas; but if there is n 
bad hathia on all tho n cstom sido uf Shahabad, wo get 
a large tobi area. 

125. Q. The tcnd^nipr of regular irrigation must bo 
to cut down tho tahi? — Yes, at first it was 80 per 
cont. in ovory fivo-ycar looso; now it is much less. 

126. Q. With regard to what you said about tho 
Karainnossn, do you propose to inspect tho Dnrgaoti 
scheme iniso? — Yea, I don’t think 1 shall bo able to 
contour tho reservoir site this season. 

127. 0. Why?— For want of staff. I mean to try 
and get it done. I am net certain what staff will bo 
required for tha Karamnassa. 

126. Q. Wo have heard of 'the prospect of investi- 

S ating certain small schemes in oho Tcrai similar to 
Ir. King’s; have you n staff of engineers to do tliat 
uorkP— 1 am afraid not, hut the District Engineers 
Imre got a good deal of local knowledge. 1 should 
Toquiro a Burvoy staff as well. 

129. Q. Have you tho material to organize a survey 
staff? Yon luivo the Karamnassa, Durgooti and otlior 
schemes .vlong tho Himalayas?— No. I think tho Dis- 
trict Engineers could giro a good dcal> of assistance 
there, 

130. Q. I think the answer is, youiliavo not sufficient 
men? — ^Not to take them, all up at. one time. 

131. Q. What class of men would yon requiro as re- 
ganls those minor schemes ?— Temporary Burve 3 'or 8 , 
once having settied the lines on winch wo are going' 
to work; it would not take long to surroy and Icym 
these lines; tho question is, who is going to provide 
funds for tiio investigation. 1 have since decided to 
give money from- Imperial and Erovincinl Funds. 

133. Q. Mr. Eing-spoko about detailed examination 
and personal trouble taken. It docs not appear that 
the survey could' be done quickly?— I' think he refors 
to tlio distribution- of water; 

133. Q. (The Prcfidcnf.)— Have your, canal officers 
on the Sono Canals got magisterial powers under tho 
Canals Act? — Yes. 

134. Q. Do they exercise these powers?— To a very 
limited extent, 

135. Q. There are certain penalties ftfr broach of cer- 
tain sections of tho Canals Act? — Yes. 


Mr.L. 

Mare. 


Air. L, Habc, Commissioner, raliia Divisioii. 
(Darbftanga, Slit October 190S.) 
Mote on Irrigation "Works. 


1. I have nothiug to add to the particular infiirraotion 
supplied if the District Officers in their replies to tho 
qiirstioDS of the Commission. 

2. I would wish to bring to notice the dosiraliilUy of 
legiBlstion to give power to the CoUeotor to interfere in 
ca5o of the construction of hands in rivers — 

(o' In order to prevent disputes and rioting. 

(b) To prevent unreasciULble waste of water to the dotri- - 
meat of tlioeo who live lower down tho river. 

(e) To prevent gravo and material alterations in and 
diversions of tho rivers which may seriously affect 
the cunntry. 


S. I winild recommend definite ceoognUion and aeccutanco 
for the principle that, in the case of 'sclicmcs in wbirh the 
demand for water is intermittent, and consequently the 
receipts from tiio sale of water aro irregolar and nneertain, 
a cess shnnld be levied on the lands protected by the 
Bclieme— 

(a) Tho benefits are so great as to secure ample return 
to the cess'payoTSr 

(b) Tho payment is in the nature of an insnranoe against 

failure of crops and famine which should he bomo, 
by the area proteoted. 
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4. It would bo HFcesoar.v to Icgislnte. Tbo ninount of 
ecs4 Eo leTinblo would bo limited by tbe Aot. It sbtrald bo 
paid for Gvo years at a timO/ imd so calculated tbatj witb tbo 
receipts fifom tbo sale of watcTi it should cotot working 
expenses and a roasonableinterest on tbeoapitcil ospenditure. 

6> I would lory tbo cess direct from the ooonplon along 
with tbe demnuds for water suppliod in tbo samo mauncr as 
the presont canal dues are levlMi 


C. Tbis proposal would apply to schemes prepared by 
Goremment. I would at tbo same time provide for tbe 
case in which application was made for irrigation works on 
lines corresponding to thoso of the Bengal Drainage Aot, i.e., 
suitable schemes approved by. Government would be carried 
oat in a tract whore the majority of tbo persons inferested 
necopted.tbe sobemo. 


1. Q, (ZVicPmWent.l— Mr.Mnddoxinbi8pnper8ayB;— 
" I notice that the total cost of famines since 1873-74 bos 
been Es. 76,18,274, exelnding tbo nmonnt spent by tbe 
Maharaja in 1876-76.” Hint is in tbe one district of 
Darbbnngn P— Tes. 

2. Q. Bbb fhore boon 'fairly good valno obtained for 
that P— No, except os regards saving of life. 

3. Q. Wonld it be a fair test of tbe intensity of famine 
in tbe diileient districts to compare the amonnt spent on 
relief works P— It will be much fairer in future, ns there 
wiilbea Commissioner appointed nndor tbo Code to ensure 
a uniform system. 

4. Q. Are yonr programmes of relief works complete P — 
I think wo should have more schemes wbiob give a promise 
of being really nsefnl, worked out in detail and kept, ready. 
In tbo past famines wo have been, I think, too apt to select 
works which were convenient and not those of real value. 

5- Q. (Mr. JSluir-MarLenxie.)— Thai was, I suppose, 
largely owing to wont of timo P— Yes, to some extent, and 
niso to tbo idiosyncrasy of tbo oGSeor dealing with tbo 
Bcbjcet. 

G. Q. (FAe PmiVenf.)-- The tendency has been more 
and more to give relief in miioli larger proportions P — It is 
much more diffionlt now to resist applicstions for relief, 

7. Q There was more relief in 1896 than ia 1876P— Ifo, 
I think it is the other way. 

8. Q. Are yon satisGed with the system on tlio Sono 
Canals with the amonnt of revenue authority possessed by 
the ennal engineers P—1 think tbo system is working very 
well. 

9. Q. Are the relations of tbe district ond canal officers 
qtiUo satisfactory P— -Yes, qnltc. "When the Ltentenant-Quv 
omor went down tbo year before last there wore crowds at 
every lock, bat there were no complaints, merely petitions 
to got water a little obcaper. 

10. 0. There were no complaints of injustico or Lord- 
ebipP— No. 

11. Q, Ton have nodoubttifriio importaneoof provid- 
ing the Bbabua Snb-diviiion with a supply of wotorP- 
Nono whatever. 

12. Q. I think yonr opinion is that in the Saran Canals n 
cess would be neeeptnbleP— I think so if yon can show that 
yon are giving them vnlnc. 'Whether aeoepted or not, I think 
it shonla be levied if you oan givo them valnn. In that 
enso wo wonld have to meet nn entcry, a paper outcry, not 
from the people concerned; tbeio would bo strong objee- 
tion in the Legislative ConneiL 

15. Q. An argument nsod wonld be that nil hadlo pay, 
nltbongh all did not benoGt equally P -Yes, that wonld be 
one lino. I shonld levy it locally if the scliomc gave only 
local benoGt. 

14. Q. In thoso eases whore irrigation wonld only be 
taken at intorvals of n few years, do yon think that wonld 
bo a preferable way of raising Government revenue to a 
watcr-rntoon tbo oreaP— If you bad proper control over 
tbo water and a dcGnito scheme, 1 would prefer a wator- 
rato on the area, levying so mnoh on tbe water taken ; but 
if not, I would prefer a cess on the whole district— ovoiy 
roan wonld bonoGt. It mtast be o (.mall cess of coarse. 

16. Q- Whet shonld the maximnm boP— Half an anna 
on the rupee to begin with. 

16. Q. {Mr. Afiiir-Jlfactensie.)— With_ regard to the 
severity of the famino, I see an enormous difference in tbo 
figures that are given ns regards the numbers on relief 
in 1873-74 and 1896-97- For inslance, In ,Darbbanga, 
tbo nnmbcrs on relief In 1873-74 was 66 milliun and in 
1890-07 the Ggnro was 32^ million. Was tbo famioo of 
1896-97 as severe os that of 1873-74 F— I could not say. 
Planters who were present at both say they were of equal 
BOTorlty. 

17- Q- As regards failure of crops P — Tbo failnro of 
crops was more sevci e in 1896-97- 


18. Q. Has tbo opening np of the country by railways 
snd greater fnoilities of eommnnieation made any great 
diffiereneo P — I think it has made a grant deal of dilTerenco 
in the resisting power of the people. 

10. Q. Can we take it that you are not likely to bnvo a 
more severe famine than yon had in 1896-97 P— I think 
it is possible yon could have a more severe famine if you 
bad three aueeessivo bad years. 

20. Q. Have three bad years in euocession over been 
known in the dlstriot P — ^I don’t think so. 

21. Q. (ZHe Prestifcflf.)— I snunoso prices never rote 
in 1896-97 to tbe 1B73-74 rntesP— No. The inoreaso was 
not BO great. The average prices nro now so mnoli higher. 

22. Q. {Mr. Muir-MiaoJienzie.) — In tbo famino pro- 
gramme papor wo are given proportions of tbo population 
for whom work is provided for each district. Are yon satis- 
God that their proportions are properly adjusted to tbe 
requirements of caoh district P 1 find that in MuzafFarpnr 
work was provided for 80,412 persons, and the avoraga 
number employed in tbo famine or 1893-97 w,is 81,424 P — I 
think the number provided for might have been lessoned 
there. 

23. Q. In Dorblumga also the nnmber provided for is 
176,380, whereas the number employed only works out to 
82,461. Again in Cbamparan provision is made for 177,220 
persons and tbo average nnrabor in tbo famino was 63,685 P 
— The work is for the whole district and relief may be 
wanted in onlv one or two places. I think a great many of 
the works wonld be weeded out oventnally. The idea is to 
leave a largo margin. 

24. Q. I snppose tbo ideal to aim at is to hove no work 
that is nut nsotulP— Yes. I wonld even go to the extent of 
taking men away a considerablo distance for good Works. 
I would saorifice more to the importance of the work. 

25. Q. Yon don’t think it is impraoticablo to convey 
people abont in tbis way P— No*; in this distriot yon could 
take the cream nf tbe labour awoy. Tho real labouring class 
DTO tho first to como on roliof ; these mon ore acenstomed to 
travel about That wonld leave small works to be carried 
out by inferior labonr. 

20. Q. Would you say that it is preforoble lo have large 
and extensivo works and run the risk of people being on 
them who did not roqniro roliof P— I would simply bring 
tbo people together, prrsiimingthat the work was ncoessary. 

27. Q. I understand you to wish to toko advantage of 
yonr good time to prepare a enmplote survey of useful 
works P — Yes, for snoh works os the Collector is nbt an expert 
upon ; ho knows road", bat not canals. 

28. Q. Yon want, if necessary, to have the aid of pro* 
fcssiimal skill through tbe Public Works Department for 
tbe purpose P— Yes, not only for relief purposes, bat heoauso 
I wonld like to take a few up in advance. 

29. Q. Would yon like to see the Barnb Gaiiel werks 
undertaken by tho District Board P— I du not care who has 
the control, so long as the local otfioer bos fail control and 
is not required to refer to Calcutta at oritioal times. If 
there is to bo a ooss, whatever the proceeds they should be 
handed ever to tho District Board. 

Mr. Allen explained that tho law w»e an obstaoio 
in snob a case. 

(TFsf«c«.)— Where wo have got to legislate for collect- 
ing the oeas, wo might es well by oxcculive order prevent 
tbe District Board spending its present cess on irrigotion. 

So. Q. {Mr, Mutr-A/acAreftste.)— Some of the planters 
mentioned that tlio Dlstriot Board hod to apoad periodi- 
cally largo Bams on relief works ; has that actually been 
tbo casep— No, but Govornmont has power to insist on 
every penny going to relief works. Sir Charles Elliott 
insisted on it in 1892, but Sir Alexander Mackenzio let them 
oiP. 

S'!. Q- I understand tho Board starts n work when 
famine is expeoted ; liavo'nhy substantial sums been spent 


Mr.L. 

Sure, 
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in timt wnyP — ^In MnznlfarpTir :ro spent pomcHiing more 
than a lakh. 1 cannot romember the exact amonnt. 

32. Q. The District Boards Ecem to ho liable in years ot 
moderate scarcity to be called upon to provide vrork rvhieli 
it nii;rht not want simply on the chance of people wanting 
relief P— Yes, 

- S3. Q. Is there any way of getting at the actual sums 
spent P— I think I can get them for yon 

34. Q. Has the Xiocsl Board always to set .apart a anm 
on account of this dangerP— No, not unless the wanting 
note is given, 

35. Q. In Shahnhad I think yon said there is no doubt 
of the necessity for irrigation. Is there anv doubt that 
water will be taken P— In that I must trust the local men. 
I think it will he taken. T did not ^o into the qnestion, os 
I was told that no reservoir was possible. 

36. Q. Do you think they would pay the Sane,Canol 
rates P — ^Tos. 

37. Q. At oneeP — Yes, 1 think so ; they wonld not take 
n great quantity of water at first. 

38. Q. I ohsoTve from the famine map that nowhere 
through the Bnb>divisien was relief oztended to more than 
six per cent, of the popnlation ; is that not a sign that 
distress is never very intense P — ^Thev always lire poorly. 
Every year they go away to get their living, not only in 
famine years. 

39. Q. If the Hammnassn scheme is impossible, is there 
any ohance of saving the conntry by the extension of small 
works P — ^Yes, there ore other senemes whioh might be 
gone into like the Dnrgaoti. Something could be done 
also tnth pains and cuts into low lands. 

4i0. Q. For the Gya distriot I understand there is no 
large work P— No ; if there is a proper survey, I havo no 
donht a good deal of work could ho found. 

41. Q. Some of tho pains appear to bo largo worlm; 
tvould it he worth whilo to have the country surveyed 
and pul under Government manngomontP — Tlio qtioa-- 
tion of Government’s intorforcnco must come up if 
the estntetes are subdivided more and more , 

42. Q. Do you support Mr. Oldlinm in his proposals 
on that point P— Yes. 

48. Q, Do you support his proposal that tho Colleo- 
tor should have the power to compol nnmindars to 
cany out repairs?— Yes. 

44. Q. For emnll ahars ns well as small bunds?— I 
should not use it if I was Collector unless tho Execu- 
tive Engineer said it was necessary. 

46. Q. Would you give him an inspecting oflicor? — 
Yes, I think that is necessary, hoeauHe a Collootor 
with tho best intenCtions might do harm in pushing 
Bohemes which lio thoughfi good, but which really wore 
not good. 

46 Q, Would you like him in tho c.uso of pains to 
act in nnticipation of complaintP— Ho would act on 
the complaint of the Inspecting Oifiecr. 

47. Q. I mean complaint on the port of +110 people? 
—I don’t think that would over happen. 

48. Q. If tho Collector ie given this power, would 
ho have to proceed often to extremes? — ^No, not often, 
but to give him tho power which would eervo a useful 
purpose. 

49. Q. Do you think in a distrirt like Gya, with n 
lot of complicated rights in water, it wonld bo possible 
to have a reeord-of-rights? — would have a record of 
tho facts. 


SO. 0- You wonld not determine the rights?— No, 
I wonld allow the Collcetor to give an od injen'm 
order; he might etato tho case and then it should go 
before tho Civil Courts. There are some disputes ho 
could not decide. 

61. 0, Would it not bo advisable for the proper 
linshoning of tho water that tho Collector should my 
down how the stream should ho divided? — I should 
not allow him to do more than pass temporary orders. 
He can dctorrainc all the facts, hut not the effects 
of tho facts. I would not allow him to mnko n rccord- 
of-xights. , 


62. Q. Patna, I understand, wo may consider to he 
nmuno from famine?— T do ndb 
mt everything possible has been done. If the Colley 
ir were assisted by expert adviso, he could got a 
rent deal done by the people themselves. 

63 Q. To recur to tho question of a rccord-of-righte, 
1 cases where a right of water has beeh made <«it 


and the oxirfenco of such n right ob.strncta tho admi- 
nistration of tho stream to tho best ndvantoge of tho 
pnWic in general, would you advocate that Govern- 
ment should have power to acquire tho rights in" that, 
water, just ns it can now acquire rights in land?— ' 
ICS, whero a man had already a vested right. Govern- 
ment might acquire a right to the balance over and 
above wliat the man conid fairly appropriate. 

,.^•.9“,^ **!'*** wore ohstrndtivc, why shonld not 

Ills rights ho taken away altogether?— That wonld be 
very cxponsivc. 

• ®i' j' necessarily more exponsivo than rights 
m land. You would give tho man compensation for 

too appropriation and the value of the rights? 

I would reserve to him all you possibly could consis- 
tently with usiug the stream to tho host advantage. 

66. 0. Regarding tho repairs of pains and chnrs 
ana other small imgation works, is it fi^oncrally tlio 
duty of tlio zamindar to repair?— Tliat is tlio theory 
no aonbt* 

57. 0. Hag it boon accepted by tbo Courts P — I can- 
not say ; I do not loionr of any case wlioro tlio rayats 
havo RonRht to Rct it enforced. 

69. Q. Would the anmindors generally accept it if it 

came to pntting it down in the record-of-rightsP 

Snmo would and some would not. 

Gil- <?• Wonld it bo safe generally to record it as 
tho duty of tho zamindar?— Yes, though they have 
shirked it a great deal. 

GO. Q. Are there any duties on tho part of the 
rnyats in customaiy labour? Yes. 

01. Q. In Gya wo heard of tho nnfian, a lew of 
labour in rases of omorgenev. Is that the limit?— 
As tor os I know, it is. I do not know tho Gya dis- 
trict very much. 

_ 62. Q. Is that confined to tho Gya district? — There 
IS, I think, something of the kind in Pntnn. 

03. Q. In Snrnn in the famine I notice that the 
werago number nn relief for>1890-97 was only 14.000. 

'That loola ns if tho famine must have been slight? 

Yes. They helped themselves to a great extent by 
omigrating and sending back thoir money. 

there' ploniy of ontlots for tha’fc omigra- 
tionP— Tho men went out in largo numbers, btffc did 
not all snccccd in getting work. 

Off Q, Has'o yon been able to foiro any opinion as 
to tho chan CO of getting anything like a hundred 
thousand acres under tho Saran Canal?— No. 

GO. Q Is there any reason to 'suppose that, before 
tbo embankment wns rincJo and wbon tbo cbnnnels 
wore MIowod to do tlielr duty nnimpodod, tboro wns 
nnvtbinR Hkc tlmt area under irricationP — Tlio rnlti- 
ration must have been very different in those days. 
There must have been constant floods. 

07. Q. There are no remains of any works of altars 
or ftains? — ^No. 

68. Q. {The President.)— Thoy wero devastating 
floods, I suppose?— I understand so. 

09. Q. (Mr. Mtnr-MaeJten’Ae .) — Is there nny reason 
to suppose tlint these embankments have really cut nff 
a very large amount of irrigntion ?— It has altered the 
nature of the conntry. Tbero are no floods now. 

70. 0- Wore tho floods, useful? — Of course they 
strengthened the ground, but the pcoplo often lost 
their crops, 

71. Q. Did tlicy bring down silt?— Tesr. 

72. 0. In other parts of tho ceuntiy sometimes tho 
flooded land is tho only land whore there is crop in 

time of famine. There is a considornhio amount of 
well-irrigation in parts of SarnnP— Yes., 

78- Q. Is there nny chance of a material extension? 
•—I should think so; very considerable. 

74. Q, Wliat measures wonld yon propose?— I sronld 
encourage rnynts to take adv.ances. A good many 
zamindars arc rayats themselves’ with small lioldiugs. 

76, Q. To go to Ohompnrnn, when tho Triboni Cnii.'il 
is being made; will that fully ‘protect the distriot? — 

It will make nn enormous difference, hub there w.as 
very largo relief given outside tho Mhoni area. 

, ' 76. Q. There will no doubt ho a movement into tho 
Triboni tract during a famine? — Certainly T'find that 
tho effect of a canal extends to a considerahlo distance 
beyond tho area actually covered by tho canal. Jt- 
means a' gfeat deal that within the canal tract all 
charity is not cut off. ■ 
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77. Q. If you cannot sny confidently tli.it it will bo 
a complete protection, it will' bo n very largo moa- 
Buro of protection P— Yes. 

78. Q. Do you feel confident that tlio people in 
Cliamparnn will take the Tribeni water in nn ordinaiy 
.vonrP— T do not think there is onough cultivation to 
tako it all at present, but the cultivation will extend. 
Tlio question is— when it does extend will the health 
of the district improve?— At present the Saran men, 
although they are so crowded, are very unwilling 
to go lip there. Thero must bo a great deal of im- 
migration from Bomewhore before the whole area can 

■ bo taken np. 

7D. Q. Thero nro considerable areas of waste and 
the country is unhealtlily? — Yes. 

60. Q. Is water wanted very often thoroP— They 
cannot cultivate the whole of their lioldings without 
it ereii in ordinniy years. 

81. <>, Docs Chnmparan differ very imich from Mii- 
snlfarpiir and Darbhnnga in that respect ns regards 
rainfall and tho necessity of water? — Yes, but not 
irry much. If it was cultivated, it woidd bo much 
the name. 

82. (>. TVe understand tlia't in Muxaffarpur and 
Darhhanga- tho water is not wanted moro than onco 
m lour years 'nicy woirilf witirtf ii! mom nr CHnni- 
paran. 'Northern ^Iuznffarpur and Northern Dar- 
bh.nnca do not depend entirely on tho rainfall. They 
get nn enormous amount from floods and the overspill 
of the rivers. Wc hnvo not had famine or scarcity 
there wlien, according to tho rainfall,* wo ought to 
have lind one or the other. 

83. Q.- You would say that Cliamparnn is more linhio 
to scarcity than Dnrblmnga and Northern Jluzaffar- 
purf — It is less protected by spill water, but tho 
population is so small that tliey generally got enough 
to live on. 

81. Q. According to tho map there is quite na much 
distreesed area in Darhhnnga ns in Ohnmpnrnu. 
There is hardly any dark-red area in Champaran? — 
It depends on the percentngo of population rcliorcd. 

8.1. <?. What I want is to get at tho grounds for 
the holief that water will he taken ‘tlioro and not 
taken lower down? — ^They ore ndc- provided for at 
present in Cliampnrati; the rniiifnll is not auificient 
Ihoro, and is fairly sufficient in tho other two dis- 
. tricts. I do not think the spill water in Cliamparnn 
rounls 113 much for the district ns in the north of 
Altizrtffarpur and Dorbhangn.' 

80. Q. Tho In^e schemes for Miizaffnriiur are not 
then very promising? — No. 

87. 0- Would it not bo ndvisablo to ask that tho 
feasibility taking tho Tribeni oven further should 
bo eoiisiilered P — You connot cross tho Dngmnti with 

■tho Tribeni Canal. 

88. Q, (jSir Thnmas Jliq/mm.)— It wonld bo an un- 
necessary expense. If you go into tho Bagiimti, you 
will llnve to'put up a weir; and if you make a weir, 
you can got eiioiiph water from tho Dngmati itself. 
We must draw a lino somowlicro. I think it would ho 
well to go lip to tho Bngnmti. It looks ns if tho area 
to he protected by irrigation in Jluznffnrpur is sman? 
— ^By any big scheme, yes. 

89. <). Do you think small sclicmcfl could cover a 
•■oiisidernhle percentage of tho areaP — ^Wlint I should 
like to know is whether tho water can bo brought 
into the chavrs e.srlior in the year in anticipation of 
a pos.sih1e foiliirc of tho rains. Tako tho Bnya river. 
Tlie spills from the G.sndnk river filled nil tho ehaur.i 
and these gave off their snppl.v to the Bnya all thrangh 
tho year. 'Hie planters agreed it would ho goml to 
close' the old hrcach and pifi n slnico in, and now they 
arc of .opinion that they have inndo a mistake; their 
money has not only been lost hut miseliievnusly spent. 
Let these sohemes bo looked into nnd see if wo cannot 
do'snmcthing to secure water being brought in oarlior 
In the year in case there may ho a failure in that 
year. 

90. 0. (.Ifr. ilfvir-Afnckciisfc.)— And somothing simi- 
lar might ho done in DarhlinngnP — A good deal in 
the sndr snh-division tdpocially. 

91 . Q All llipso schemes seem to ma to protect areas 
outside the sndr snh-divition of Darlihnnga inivliich 
thero waa most distre.ss? — There is nn enonnoiis area 
of eJiavr sndr sub-dvisron that was very city. 

92. Q. Yon hope that you might bo helped liy somo 
such selieino ns yon snggestP— Yea, by lotting tho 
water in thoc^nuri earlier in tho yonrwlien the rivers 
arc high. 

.Voi.. IV. 


93. Q. If water was put into the chavrs earlier in 
the year and you had 'licavy rain nfterwarfs, would 
the country bo seriously damaged? — ^Not seriousl^^ but 
there would bo some injury. I do not look upon floods 
as a very serious injury on the whole. They- are not 
very violent. 

94. Q. Do you Iniow 'fcho wcJrts which Mr. King con- 
structed for the Mnlmraja in Darhhanga P — Not very 
well. 

95. Q, Yon agree in tho general opinion ns to their 
great usefulness and efficiency P — ^I accept that. 

96. Q. Is tlu>ro any cliauco of tho material exten- 
sion of well irrigation in theso three districts of 
Champaran, Muzaffarpur nnd Darhbonga P — ^It is 
difficult to say. 

97. Q. Wily is it not more extended than it is ot 
present? — ^Tho poverty of tho rayat nnd his unwilling- 
ness to incur a risk. 

98. Q Thero is no unsiiitehility of noil P — ^Not gene- 
rally. It is not imioh good a man having a well if 
he has no labour to work it. 

00. Q, You ilo not think there is room for covering 
the country with ns many wells ns tho best part of 
Sarnn hasp— No. The soil is more suitable in Snran 
and there is moro labour thero. 

100. 0- Investigation is wanted P — Yes, distinctly. 

101. Q. It would he a mi^tako to abandon hopo of 
oxtonded well irrigation without going more into tho 
subjod F — ^Yes. 

102. Q, As to advances for land improvement, you 
actually gnvo bounties for hacheha wells during this 
famine? — Yes, nbout n rupco a well; they cost about 
two rupees. They covorod a good area in Sitnmurhi, 
but not much olsou'hcrc. 

103. Q. Would you giro bounties for the construc- 
tion of jtaHa wells in ordinniy timesp Tlint lias been 
sorionaly put hoforo usP— I would if it were proved 
that they would bo very useful in a pnrtiiciilnr part. 

101. Q. Tho Opium Dopnrtmcnt apparently ndvnnco 
money without interest. Would you go so far ns that P 
— I wonld not. mind going so for ns that if tho survey 
showed that it was desirable ns a good field for exten- 
sion. 

105. Q. Arc yon satisfied with tho present system 
for the distribution of advances P — ^Tho Collocter could 
do a good deal more if ho know his ground; if he 
wore satisfied that it would he n good thing to mnko 
a well in a particular place, I should always he oau- 
lious of pushing nn improvement unless I was sure it 
wonld be a good investniont for the man himsolf. 

100. Q. Blit supposing the Collector wished to push 
advances, could ho not do it moro effoctively with a 
change in tho system? — ^I think tho present system 
serves well enough. Tlioro is no doubt a little obstruc- 
tion. hut it is Tory easily got over. Tho rayat won’t 
tako Land Improvement money; ho will Agricultural 
Loans money. If ho is going to giro Bs. 200 for a 
well, ho must ho a substantial man; that is, pradti- 
cally a znmindar. 

107. 0. Would ho not take odvances for improvo- 
nicnts if tho loan were spread over a longer period P — 
That would moan continual responsibility, but it would 
ho a help certainly. It is not so much tho system that 
is at fault; it,is tho number of small men. 

108. Q, In Bombay nnd in kfndrns not only tho Snli- 
divisionnl Officers hut tho Talisildnrs nro empowered 
to gront advances? — T think tlicy might he given power 
to mnko inquiries, but they should got the order of 
tho Collector before making payment. 

_ 109. Q. Is it necossniy to lins’o tho Collector’s sanc- 
tion? — Yon would lose a lot of money if you did not. 

110. Q. In Bombay we have not lost tho money. I 
do not sny that it has not been used for other purposes. 
As n goiicrni rule, ft is recovered without any sort of 
difficulty P — In tho famine wo gave a remiision of ono- 
third for land improvemont works, and thero was voiy 
little taken — under half a lakh. 

111. Q. Very much larger remissions wore mado in 
Bombay Presidency. There and in Madras remission 
of a half w'ns promised in many cases. Could not tho 
power go lower— to tho .Sub-Doputy Collectorp — ^Ho 
is geiiorally in charge of tlio treasury. Wp havo only 
fww men fir tfn? stth-diririan — tha SftMMshnal OfS- 
cer and tho Sub-Deputy Collector. Wo could put on 
a hanvngn. Wo used to accept his report in the 
famine and ho gnvo the money out at once. But tho 
real kdifficnlty is the want of suhstnntial men willing 
to incur the responsibility of taking nn advance. 
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112. Q. Tlie Opium Department succeeded in get- 
ting rid of a certain amount of adyances for iveliai’ — 
Not n Tcry large amount. 

113. Q. Still it is larger than has been dono out- 
side the department; is' it not? — ^Yes. 

114. Q. The Opium Department hare adopted the 
principle of getting the poor people to combino. Could 
not yon do the same ? — It unuld be possible, but reiy 
difficult. Di the case of the opium adrauecs they are 
probably all taken by opium men, and it is taken 
eyentnnlly out of the opium payments; and the man 
at the hoad of a gang has a good of^ control over 
it. They are all practically combined in the opium 
business. 

115. Q. In the southern part of tho Bombay Bresi- 
deuqy all ’tUeso things were said, but there happened 
to come a Collector u'bo took up tho subject very much 
in earnest, and the ndyanccs immediately increased en- 
ormously ; and in Coimbatore, Madras, tho same thing 
happens; it is didcult not to hope that something 
more may be done by indiridual initiative. Wo got 
up from a few thousands a year to orer a lakh? — Yes, 
I think a Inkli could soon bo got rid of bero. 

116. Q. (il/r. liaiamtna Mwlaliar.) — Does the fear 
of enhancement of assessment by tho zomindar deter 
them ? — ^No. Besides the man who took it Loro would 
bo nearly always niere or less a zamiudar. 1 do. not 
think the tenant would be afraid of enhancement 
where there is a rccord-of-righ'ts. 

117. Q. Where there is no record '(he fear docs exist, 
1 siipposci’^1 think so. 

118. Q. In preparing your famine relief programme 
were yon not guided by the circular of tho Gorom- 
ment of India, saying tliat you should proride for 
relief for 20 per cent, of the population for three 
montlis? — In preparing our famine programme we put 
down every work we knew of that could be of any use, 
and if it enmo to n bigger li^t than was actually re- 
quired, so much the bettor. 

119. Q. In 1896-97 over 36J lakhs were spentin Dar- 
bhanga district on famine relief. Could you kindly 
toll us what portion of it was spout on irrigation works? 
— I could not; but I should say extremely little— next 
to nothing. 

120. Q. Is the condition of tho jpains generally .so 
had os to call for legislation to enforce upon tho za- 
mindar the duty of maintaining them in proper order? 
— Not gcnorally. It is not so much that. It is the 
breaking up of the cstafte. It is more and more diffi- 
cult to get them all to agree. One man stands out 
and blocks tho iniprovoment. 

121. Q. So Icgiblatioii is now moro necessary than 
it was formerly? — It is growing more necessary, hut 
not iirgontly necessary. 

122. 0. (air. a/uir-ilfockcnsic.)— Mr. Oldham seemed 

(onsidor it urgently necessary in Gya? — ^I agree ns 

loits desirability, bnt I do not think that tho question 
is BO pressing os blr. Oldham says. Air. Oldham, 
however, knows more than I do about that district. 

123. Q. (a/r. Ifajaratiio aitidaJior.) — ^Docs the za- 
mindnr levy contribution from the tenants towards 
the mnintenanco of theso pains or aliars in Dar- 
hhauga? — ^No. 

124. Q. Where a pain is construoted by a znmin- 
dnr nt his cost, if the cost of mninlunaiice is thrown 
oil him, would you not let him leiy n cess to cover tho 
mnintenanco cliargcs? — ^I do not think it ncces'iary. 

125. Q. Do you think that tho introduction of difi- 
erentinl water-rates would bo useful ; that is, with rc- 
forenco to the facilities for u'ntor-snpply and tho suit- 
ability of the soil for irrigation? — Some lands in the 
lower reaches would not got the full honefit of irri- 
gation, and unifonn rate of cess will fall rnoro heavily 
in one place then another? — ^It is 'chcorotioally sound 
enough, but it depends on the nature of tho scheme. 

126. Q. Will you not ho able to renlizo a higher re- 
venue if you adopt a system of differential rates? — 
No doubt, if you press for it in places where tho water 
is very much wanted. I do ndl see why you should 
not charge ns much ns they will pay. 

127. Q. In Madras and Bombay wo have consoli- 
dated assessments ranging from three to twelve 
rupees. There we differentiate between tho quantity 
supplied and tho quality of tho soil. Under sys- 
tem of uniform water-rate that is not- possible^ 
Where you have a consolidated osscssraenfc, it is ouito 
sound to make differences. But if you are sim^ 
charging for water supplied, you must charge the 

B;me prico. 

128. Q. Say a canal is 10 miles long. Why should 
110 you Lave a higher rato at the upper 6 miies auu 


a lower rato nt tho lower 6 miles to get a larger revc- 
nuo and make 'die incidence fair?— Jn the Sone Canal 
system you might charge more in certain areas where 
it might he borne, but I do not think there ss any 
.necessity for it. 

129. <3. (Mr. Mitir-Maeliftixie .) — The rato for the 
Sone Canal could, without any impropriety, bo raised? 
— 1 think you ought to recover your expenditure, and 
if it be necessary, to raise the rate to do so. It would 
be fair to mso it, but I should like to see it kept ns 
low as possible. I do not think you should charge all 
you can get, I, should raise the rate very gradually 
up to tho real valiio of the water. 

ISO. Q. (Mr. Sajaratna Mudaliar .) — ^Do you think 
that any economy could bo effected by entrusting the 
n'ork of measuring and assessing and collecting to 
one and tho same staff?— I have not had enough de- 
tailed experience to say. 

131. Q. Do you see any serious objection to such 
an arrangement. Tho cost of tho collecting staff comes 
to 5} nniins per acre ? — 1 don't think you could make 
any Largo reduction. 

132. Q. (Mr. .illen .) — ^Your records-of-rights of 
water would include the record of any rights that 
might exist as to using the pain on particular days? 
— That would be one thing; nnd tho length of time a 
bund is allowed to stand should also he recorded. 

133. Q. If n water cess wore imposed in- tho Santn 
district, would you exclude ony lands which wonld not 
in ordinary years be benefited or those which would 
never he benefited by irrigation through those canals? 
—It wonld depend on tho scheme. If any very largo 
area was not benefited, I should exclude it. 

134. Q. In this district, where there are schemes 
for irrigating a strip on the north side, do you think 
anything liko a water cess can he imposed? — I wonld 
put it on the local area, something like tho Drainagn 
Act cess, except that I would leave out tho provision 
in' that Act under which you must get a majority of 
tho people to agree. Let the Government lay jt down ; 
wo shall get nothing done if payment is eWeiroly op- 
tional. Wo aro justified in compelling a tract of 
country to protect itself. ' 

135. Q, You would have a compulsory levy instead 
of an optional charge?— Yes. 

186. Q. In preference to a water-rate P— Yes. The 
expense of such a scheme would be small compared 
with tbo exponso of a scheme where ybu have n water- 
rate. 

137. Q. Would you impose a water-rate for water 
actually used as well as a cess? — ^I would make three 
stages— one where tho scheme affected tho whole dis- 
trict, one whore it was carried over a very limited 
area, and one where it wns in tho nature of a completo 
system liko the Sone Canal system. In 'the second 
case I would charge a small cess every year on file 
ground covered and also for tho water. The water- 
rate would bo tho main thing, and I would hope gra- 
' dually to drop tho cess. 

138. Q. Wath regard to Mr. Oldham's proposals for 
special Icgislntion for disputes about water, would 
tlia't be something supplementary to tho Criminal Pto- 
ceduro Code?— Yes; whether there bo a breach of tho 
peace imminent or not ho should hare power to de- 
cide in eases of disputes or to tako fiduciary possession 
of tho works and to administer nnd maintain them. 

139. Q. Would it not he difficult to word a law of 
that kind? — ^It would he difficult. It is in accordanco 
with what I proposed for Eastern' Bengal. The 
zamindars entirely accepted the principle of. that pro- 
posal. Wo Imro enormous churs there wliieft they ore 
always fighting over; they asked that the' Collector 
should tako possession of any disputed clivr and, if 
necessary, manage it until he had decided who was 
entitled to it. A thur is an island thrown up in the 
river nud now alluvial accretions. 

‘140. Q. With regard to tho two Loans Acts, 'the 
Board’s rules for the Land Improvements Loans Act 
do not nutlioriso the Collector to delegate his power 
for distribution of loans to a Suh-dmsionnl Officer. 
Do you think that such a rulo would bo useful P— I do 
not think that there would be very much use in it. To 
us Bs. 200 is a largo sum. At the same timo there is 
no harm in tho caso going to tho Collector for appro- 
val, tho delay is not so great as to ho serious. 

‘ 141. Q. With regard to tho Agricultural Loans Act, 
the preamble to tho rules discourages the graift of 
loans under that Act except to very needy onltivators. 
Is that a useful preamble? Is that the right spirit in 
which tho loans should ho given?— 1 am ‘afraid it is 
not. These loans ate not of mr?ch use exoopt in astua^ 
scarcity. 



SELEOTBD fiVlDRNCB. 


227 


142. Q. (Mr. Mvir-Macl'cnzie.) — Would you tlitnk 
ib adrisablo to begin with a coss irithin tlio Tribeni 
areaP — No, 'it is not ncccssniy. 

143. Q. (Sir y/ioma* Jlighnm.) — ^About your pro- 
pped cess I understand you propose that, in any dis- 
trict in uiiicb tbo demand is roiy irregular and whoro 
tratcr is only rcQuircd, porlinps onco 4n four or fivo 
yc.iis, a cess sliall bo charged on nil iko area protected 
in addition to whatever char^ may be made in tho 
form of a wator-rateP — Yes. If you have a complete 
canal system in which you can determino to what 
pinco the water can go. 

144. Q. Tlia'c cess would bo loviablo only on that 
particular tract that can ho entered by the canal? — 
Ves. 

145. Q. You say you would levy direct from occti- 
piers along with tho demands for water supplied in 
t ho same manner in which tho present canal dues are 
loricd. If it is a year in which they take water, you 
would levy tho water-rate P— No, I would charge them 
for the water supplied, and they would pay their coss 
loo. It would bo ibced on a fivo years' calculation. 

146. - Q. Tlio water-rato would bo paid by the 
fccupier? — Yes. 

147. Q. He would pay his water-rate if ho took 
water and a eerbnin charge on tho area protected P — 
Yes. 

148. Q. (Mr. HIuir-Maekcnsie.) — Would he also pay 
tho ccssP — 1 would call it on insurance fee. 

_149- Q. Do yon wish Loth to bo paid by tho oocn- 
piorp — Yes. In tho case of a ccmpleto canal system. 

ICO. Q. I understood tho cess was to bo paid by tho 
zamindarp — ^IVhoro yon hare a general cess, as I 
would in tho Snran district, you will have to take it 
from the zamindar. 

ICl. Q, (Mr. Allen.) — In the case of a complete 
canal system would you collect your coss from ovoiy 
rayatp— Yes, on tho basis of the canal papers— simply 
n compulsory permanent loose. 

152. Q. (Sir Thomas j[ligUam.)f-Tha coss to be so 
rogulatod ^ to give roasonnblo interest to cover the 
cost of nmintenaueo. You would not call 4 per cent, 
unroasoiiahlo interest ? — I should liko you to put it 
lower probably, but I should liko to ho told tho 
schemo and tho piobahlo henofit. 

153. Q. Nven when that demand is assured as on 
tho Sono, thoro is very littlo project of touching 4 
cent. I do not sco how we can got it on a system whore 
tho demand is very irregular. But "reasonable” 


might be anylhing you liko? — In Sarnn it was pro- 
posed to put a coss nn the whole district like tho 
preseifc road cess and to have no wntor-ratos at all 
and no charges for water. Tho general opinion is 
that it would bo accepted. • ■ 

154. Q. Would it bo possible to put on a cess liko 
that as part of tho embankment ccssP — You would 
have to amend tho ISinbankmont Act. You 'must 
legislate, because wo have just made a twenty years' 
ngrecnicut fer this embankment. 

105. Q. The embankment cess is payable by tho 
zamindars only? — Yes, n percentage on tho land re- 
venue. The road cess >s a porcontago on tbo ront re- 
ceipts of tho estate. 

156. Q. If yon made theso canals and put on nn irri- 
gation cess, would that be chargoablo on tho rovonuo 
or on the rental? — On the rental. 

157. Q. That is to say, half would bo rocovorablo 
from tho landlord and half from the cultivator. For 
that you would require a special Act? — ^Ycs. 

168. Q. That would inralvo control by tlio District 
Board? — ^Not necessarily. You can put the control 
under anybody you liko; but I think that tho Board 
might take it up. In any case the man on vho spot 
most have ample pou cr and not liavc to refer to any- 
body. The District Engineer has great loo.il know- 
ledge and covers tho ground. 

169. ^ 0 . (The President.) — Wo should bo glad to 
know if you have any suggestions you can give usP — 
I should strongly urge that Govornmont should supply 
Us a man to oach district, bife principally in tho north- 
ern districts, to make a first or iireliminaiy osnmina- 
tion into all possible schemes that may bo put forward 
and to prepare detailed estimates for promising 
schemes. Wo could then say that such and such 
schemes nro so beneficial tliat we should ho justified 
in legislating to secure tho money to enable thorn to 
ho carried out. I do not in the least cspcct that 
Government should incur all the cost, but 1 think it 
must give help. 

160. Q. (.\'r. il/iiir-I/HciCKsic.)— Who would decide 
ag to tho value of the schemes — tho Collector or tho 
Government P-Tlie professional export of the Govern- 
ment. In many cases, wlioro it would not bo justifi- 
ahlo to lovy a cess, tho schemes might he held over 
to bo taken up in a famine. In Bkabua thcro pro 
many works of tiint sort that could be done, opening 
cuts into ehuurs from the rivers to secure tho water 
when Hoods come, otc. 
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Air. F. A. Slaoko, OiBciaiIng Commissionor o£ Cliota Nagrpur. 


(Purulia, 3rd 

1. Q. (The Frrsidenf.)— -How long have you known 
this district? — have boon hero 8j months, but I was 
Settlement Officer 16 years ago for 3} years for ad- 
ministered estates in each district. 


November 1902.) 

is being mado in parts of llaiiclii, and from tho in- 
formation which will thorohy be obtained tlio exist- 
ing Act will bo canccllod and a now one brought in 
which I liopo will remove difficulties. 


2. Q, Mr. Moconchy in his report qnotes from your 
prodocessor, Mr. Forbes, dated Octebor 10th, 1901. 
On pago 197 ho says — " My own opinion, stated gon- 
crnlfy, is that Goi'crnment would not bo justified in 
undertaking any of these schemes, or indeed any other 
irrigation scheme in Chota Nagpur.” And ho repeats 
that rather strongly. Do you gonerally agroe with 
himP — To Bomo extent. No irrigation scliomo would 
pay unless tho present law is olianged. Great diffi- 
culty is osporionced in Government estates as re" 
gards kho maintonanco of ho bunds made with Gov- 
ernment money. In Falamau especially thcro aro 
1|S00 of these bunds which are never regularly kept 
in order, because it is not tho interest of the rayats to 
keep thorn up. Thoro was no proper looal suporvi- 
sioii, but this is now being organized, and it is hoped 
that tho bunds will then bo looked after. If you 

interest of tho rayats to do so by making 
it illegal to enhnneo a man’s ront on the ground of 
^ch improvomont,^ it would ho a good thing for tho 
Goremment to assist the rayats generally. But until 
tho law IS changed it would bo a waste of money. 

3. Q. Is that what you refer to in answer to ques- 
tion No. 7 "with regard to tho nature of tho tenancy 
tho nxiscing doubts will, in tho course of the next 
few years, bo remoT(^”P— Yes. The rayats know 
th.at if they make an ahar, tlie landlord will cortainly 
enhance upon tho improvement. Oonscqnontlv they 
won’t do it. 


likelihood of legislation bein/ 
nlleetedP— I think so. At present there is a bill it 
amond tho present Land Tenure Act; and it is to bi 
passed into law this cold weather. I hope that ii 
only a preliminary. A surrey and rccord-uf-righti 


5.. Q. Tho landlord is not to ho allowed to ouhanco? 
— No. Tho Bengal Tenancy Act prevents that with 
regard to improvements mode by rayats for all time. 
Tn this part jt mw be provonted for a certain tirao 
only. The principle is the same with a modification. 
Hero you have tho herher system which has been very 
successful. The terracing of tho fields horo hos heon 
dono entirely by the rnynts, the landlords have never 
by terracing it. Tho field so made is called a licrkcr 
or khundwat or ariab field. Tho maker holds tho 
field so mado at a privileged rate of rent for a length 
of time which varies in different parts. Sometimes 
it is for end and sometimes for a definite period. It 
would bo better to apply this recognized principle to 
altars made by rayats than to introduce the Bongal 
system. Tho wholo country has thus been terraced 
and the same result would happen with regard to 
altars if tho same security existed. 

6. Q, Do you refor to that in answer to questdon 
10 — "I would suggest chat after tho expiry of the 
period, for which tho land improved may be hold sub- 
ject to no nddirional rent, tho tenant may he called 
upon to pay cnhancod rent; the new rental, however, 
not to exceed, what tho rental of tho land would he 
at tlifi rates next, but ono below those prevailing for 
lands of the same quality in tho villngo”P — Tefs. 

7. Q. Apparently tho zamindar will not borrow 
monej^ to improve his estate? — IVIiere ho has tho in- 
clination to improve his estate ho does not have the 
money. He knows that if he borrows tho money, it 
has to be distributed by his servants and not half of 
it will ho spent on tho land. Ho never goes to see 
bis lands. 1 only know of one landlord in tho whole 
division, who lb really keen about improre'ments. 
Some won’t ollow the rayots to make any iniprovo- 
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Jjrj }' . A. ' monis themselves. The landlords hero are oln-nys 
SlaeJce. niore or less in debt and periodically havo to apply 
' . to bo brought under the Encumbered Estates Act. 

'J'lm Wards and Government Estates and Encumbered 
Estates cover, roughly speaking, a third of the whole 
of this division. 


8. Q. Some of them, 1 understand, are permanent- 
ly in the hands of Government. It is nob merely that 
the landlord is in debt? — ^Thoro aro very largo Gov- 
ernment Estates. 


0. Q. Arothoylmld onarayatwari tenure P — Almost 
all. Until quite recently a very large Government 
estate in Palamnu was let out to thikudars ever since 
the original settlement, hut under the new settlement 
of 1897 it has been made royatwari, 

10. ^ Q. Is there anything to prevent the tenants 
availing themselves of tlio Land Improvements Acts 
and putting their works in order? — ^Tliey always havo 
tho fear of having their rents enhanced. 

11. Q, Even by Government? — It has never been 
said thpt it should not be. Tho law allows it. Tho 
villages might bo put under iliikadars again. Then 
tho tliikadars would come in and enhance the rents. 

12. Q. You think there is nothing for it but this 
tenant right? — Some system to make it tho interest 
of the rayat to make tho hititds and keep them in 
order is needed. I have seen coses whore to get fish 
the bunds liavo been cut by the raynts nod then 
patched with a little mud with th'd* result that the 
bunds wcut tho next season. It is not to their in- 
terest to repair them properly. 

13. Q. It is really tho fear of oulmnccmont and not 
apathy? — TJiat they will work for their own interest 
is shown by their terracing. Think of tho crores of 
rupees represented by that labour. It is all done by 
them, because they get a return for their money. 

14. Q. In tho old days had they a security they 
have not now ? — ^Thoy had security for terracing lancb 
which they still have. No landlord would think of 
infringing that. 

16. Q. Arc these terraced lands in a better position 
than tho bunds? — ^Ycs. The bulk of a zatumdar’s 
rental is from tho rice lands, and therefore tho fewer 
rice lands a zamindar has the less his rental. Conse- 
quently ho has a keen interest in indnoing tho rayats 
to increase the area of tho rice lands. 

16. Q. In reply to question 9 you say — ^"In all pro- 
bability there will bo many cases in which a tonanc, 
desirous of making nn ahar, cannot do so, as somo 
laud neccbsar}' for tho scheme is not in his posses- 
sion.” Mr. Iloru sayb they do havo a method on tho 
Bono Canals. To secure land for village channels 
paid for by tho villagers on the Sono Canals they havo 
n proccduro by u Inch tho land is acquired by the land 
acquisition oUiccr and lOper cent, is cliargcd for es- 
tablishment charges? — That would be much too cs- 
pciiairo nud inuch too Icngtliy. Somo simple system 
is wanted such ns that in force in tho Kolhan. The 
headman of rho village refers tho matter to the Deputy 
Commissioner, and if it is waste land it is given, and 
if it IS somebody clsc’s land it is valued. Tlic rayat 
who wonts to make tho bimd pays tho value assessed 
for tho land required unless tho Deputy Commissioner 
is able to give the man ousted some equally rainnblo 
land elsewhere. It works very well. 

17. Q. On wh«t authority is it done?— Under the 
rccord-of-rights. 

18. Q. Is it dcsirahlo to have legislation compel- 
ling the landlord to keep his (iliurs in order? — No. 
How are you to enforce it? You would have to leave 
nn immense staff to go round to sco that these bunds 
are being kept in order, and that staff would probab- 
ly blackmail right and left and certainly live at tho 
expense of tho raynts. To liavo a working gystem 
you must make it to tho interest of tho rayat to keep 
tho works in order. 

10. Q. Our last witness suggested that there should 
be a ccss on tlio land, and time the District Board or 
tho District Engineer should do the whole of tho re- 
pairs? — He has all ho can do now. 

20. Q. Yon might employ another?— How can on» 
man look after all these bunds for n district like 'clihi, 
or for 0,000 square miles in Hnzaribagh, 7,000 in 
Ranchi. Then, if you increase your men, your funds 
will bo absorbed in salaries, and besides there would 
ho tho delay and the blnckmailmg by tho lower subordi- 
nates. 

21. Q, You have sent in a paper by Mr. Thomson, 
Deputy Commissioner of Singhbhum, and ho mentions 
tlio Kolhan Estate “for improvement of which Gov- 
ernment allots about Rs. 10,000 annually^ out of 
which obout a or a is nununlly spent for making bunds 


for irrigation.” Docs that estate pay? — ^Yes. But 
there is no recognised working programme. It is 
simply a case of from hand to mouth. If a man 
Wants a bund and th'oro is no money, it is put off till 
tho next year. I want, to havo somo definite working 
plan showing for each ‘village how many bunds aro 
wanted. 

22. Q. Will that require an officer especially for the 

purpose? — ^No, tho Tahsildars can work it out by 
degrees. , 

23. Q. Is n Talisildar capable? — ^Tboro aro small 
bunds for irrigating from one aero to about fifty 
acres. 

21. Q. Wo have had a few projects put before us 
on a bigger scale altogether. Do you boUevo in them P 
— 1 have only seen one, the Pakrahar. I certainly 
think that one might be tried. Tho Nadowa possibly. 
Let one bo tried in order to show whether this opinion 
is correct or not. It is founded a great deal upon 
hearsay among 'the people. Consequently some authori- 
ties say one thiug aud somo another. The people 
certainly do believe that if such works were, they would 
bo of very great assistance, and if one were carried out, 
wo should have something to point to. Wo Want somo 
system of utilising the water running away in these 
nullahs to fill up the ahnrs in years of, drought. -As 
to whether there is any place where a big lake can be 
made, there is cue, l am told, on the confines of Singh- 
bhiiiu and ihinclii, in which a very Inigo amount of 
water would he stored up. It Ls a big valley, fed by 
mountain streams, and lias a verj' narrow opening, 
Avhich would he embanked, and then by moans of h 
channel the whole plain below could bo irrigated. Tho 
channel would, however, have to bo about 7 miles long. 
The information nns given mo by a missionary at 
Glmibnssa. It would irrigate a part 'of Singhbhum 
north of the railway line and near Chaknrdhnrpur. 

25. Q. Do you think that is worth investigating?— 

Possibly. I was told there was a great waste of 
natural material there. < ' 

26. 0- Is it a part of the country where they would 
bo glad to have irrigation p— Yes. 

27. Q, (Mr. JIom.)—Yp\i would want a big dam? 
T— I am told the opening is only 300 yards long. 

28. Q (The l‘rcsidc7it.)— Is there any scope for tho 
oxtoiiMo'ii of well irrigation?— Nonu. 

20. Q. Wliy iiotj beoanso of tho roc% soil?- Yes: 
to make a permanent well is very expensive. Well 
cultivation is used only for .lands just round the 
peoples’ houses and they do not valuo that cultivation 
so much ns the rice. 

, 3o,. Q. On the other hand, a well would not fail then 
in time of drought? — IVolls always fail at tho begin- 
ning of April. My on’ii go very deep, but I had to 
get iviitcr from n lake. Jn Hnzarihagli this last hot 
weather tho whole town drew its water from one tank 
and one well ; all tho rest' had gone dry. One clwis 
which docs use wells is tlio Koerics, the profobsiounl 
market gardeners, but they are much more advanced 
cultivators than these people. 

. 31. Q. Are tho people industrious? — They will work 
hard for themselves, out not for anyboly olso. Drink 
is tlio great curso amongst them. They complain that 
wo put too many obstructions to their getting drink 
The Kols arc tho people I refer to. 

32. (Sir Thoinas Ilioliam.) — You aro not very 
much in favour of making these small projects that 
hare been examined. Have you nny preference? — 
No; but 1 would favour one that did not cost much. 
One costs 3j lakhs, I believe; I would not take that. 
Olio costs Rs. 70,000 ; I would tako that up. I would 
like to take uii a scheme in Palamau where five pro- 
jects have been i>ropo3cd. 

33. Q, All those schemes irrigate a great deal of 
Government land, and the return for them would be 
looked for eventually in increased rentals? — ^Plus the 
less need of cost for famine. 

34. Q. How long would you have to wait for the 
increased rent.^ — ^The rayats would agree to pay at 
once with regard to lands already under rice cultiva- 
tion and winch were improved by the work. But with 
regard to other lands which had to ho terraced or 
otherwise rendered fit for rigo cultivation, a certain 
period would liavo to he given before the enhanced 
rent could be demanded. It would depend wlicther 
Revenue inight say, as they have already said, that ic 
is not adfisahle to tako nn increase of rental during 
the currency of a settlement. They would, I nnddr- 
stond, postpone carrying out these schemes until the 
present ‘settlement has expired. 
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35. Q. Tlint is, in 1011 P— About that. They Jinve 
noror expressed nny opinion ndverso to ilioso sohoinos 
thcnisclrcs, simply ns to tlio tinio of cariyiig them • 
out. Tlio Board liaTO been told tlmt the people are 
u'illing to pay now. 

36. ' <7. IVJmt-is tlio Board's objection P Do they 
think that if they wait till tho oncl of tho sottlomont, 
they could raise the routs to n greater extent P — No. 
It does not plonso them. A settlement 1ms been made 
and tho rentals fixed, and honco it docs not sooin right 
to the Board for 1C years to step in now and raise tho 
settled rent, because of improrements made during tho 
curroncy of tho sotticment, 

37. Q. Would it not bo a good thing to carry tho 
schemes out at onco oven if the rents woro not raised, 
for, when tho time comes for raising thorn, you will 
bare had n little experience to go on ns to tho value 
of tho worlis? — should sny, carry out one, whether 
you rniso the rental or not. 

,33. Q. You do not think you can raiso tiro rental 
directly you have constructed n work beforo you know 
whnt it is going to doP You might pul it up to 
moro than the rayats could pay? — £ would nottako' 
the inoronsed rent from the rayats uittil it was shown 
to bo of Eomo benefit. Tho inquires would not tnko 
long. Tlirsc siiinll schemes do not irrignto such largo 
expnnccs of country. 

3!>, Q. IVhnt about land ot ti-hidt Oararamant la not 
the landlord P — I understand tho zamindars would con* 
tributo part of tho cost. 


68. Q. Yon have got them in every district? — ^No. 
Wo hare not got them in Binghbhum ; ' wo could not' 
haro them there; tlio people aro too_ illitorato. We 
havo got Bomo in llaiiclii and some in Uazaribagh; 
these aro all that 1 can remember. 1 don’t think 
there ia oiio here (ruriilia). 

6D. Q. (Mr. Mvir-Maeheiipie .) — I undorktaiid you 
correctly, Mr. tilacko, you think tho zamindars are not 
likely to ninko theso improvements — not anywhoro, 
not m any district? — ^Ycs. You may find an indivi- 
dual liko tho zamindar of Untari doing so, but tliorc 
will not bo many others. 

60. Q. You nicaii not generally, not for instance in 
FalaniauP — ^Well, tho llaja of Oliatlipur may ranry 
out somo; ho is a good landlord. 

61. Q. I understood Mr. Lyall to tako a moro hope- 
ful view. He Seemed to think that tho zamindars, if 
they were able to raise tlroir rents, would see tlio iid- 
vanfngo of making these iinprovomciits? — Why liavo 
not they done it beforo? Instead of this they are 
running into debt. Ono can only say tho proof of tho 
pudding is ill tiiD outing of it. 'There is tlio fact that 
at present you havo two of Mr. Lyall’s most influen- 
tial zamindars who aro likely to hare their estates 
brought under tho Bncuniborcd histates Act too. 
'They arc all recklcsS — lit least the bulk of tlioin. 

62. Q. Mr. Lyall’s view seemed to bo that if they 
got ndraiiccs given to them by Oororament, they 
would easily tnko the money? — They would take 
them. 


40. Q, Would tlioyP — Tlioy say so. 

41. Q. In tho form of raking a loan for itP A part 
of the cost would ho debited to themP — Possibly. 
It depends on whethor tho man ia iinpccunioiis or not. 
_ 42, Q, Tlicro would be no quc.stion of a watcr-rato 
in that caso. They would bo entitled to their sliaro 
of tho water in consideration of tho cuutriliution they 
inndo? — Yes, 

43. Q. You think the main thing in this district 
ia to incroaso tho number of ahars tlirongh the 
tenants? — Yes. 

44, Q.^ Tho inducement io tho icnanta would bo 
that their rent would not ho raised— for liow long? — 
It all depends on the amount of work tho man has 
clone and whether you adopt tho principlu of the rest 
of Boiigu! or that which holds locally in tho ease of 
kerJser. 

46. 0. You propose that nt the expiry of tho period, 
for which tho land may bo held siilijoel to no ndcli- 
lional rent, tho tenants may bo called on to pay an 
inert', ISO ot rent? — lU'causc tliat is in conformity with 
tho existing system of torraced liiuds; 

46. Q. Ho would pay a loss rent than the rayot 
would who had not mauo tho lands, who auccccded to 
Miiicbody ciso's labour. Would that ho a suflicieiit 
inducement? — Yes, ns you see by tho orores of rupees 
roproseiitcd by tho tcrniccd Iniids in these parts. 

47. Q. Would you giro them somo right and privi- 
leges to make ukarsf — Yes, I uould give them somo 
rested interest in making these iihars. 

48. Q. Havo they nob such rights?— Not that I am 
awaro of. They run tlio danger of liaving their rents 
enhanced. 

40. Q. If they had these rights, would tlioy innko 
them ? — I don't sny you would have tho country covered 
w'ilh afiorS'ul once. It takes a long time to get ideas 
to sink into their heads and to rpalizu a change. 

50. Q. You think they aro really pros'cntcd? — 1 
think so. 

51. Q. They svnnb somo pccuniaty assistance? — 
have found money of their own to make those terraced 
rice fields. Thoro arc no loons for this. 

52. Q. You don't think they will depend on Govern- 
merit for loniis? — ^I don't think so to any great extent. 
If they linvo been able to work these fields svithout 
loans, why should they not make petty bunds, etc., 
without loans, 

53. Q. Uo.vo yon started anything in tho way of 
agricultur.'il linnksP— They aro just beginning. I 
cannot say anything definite about them. There has 
iiub been time enough to judge of tlioin yet. 'they 
Imvo ads'aiiccd out tho money that has been lent to 
them, hut tho timo has not yet eomo for the repny- 
mont of tho first instalment. 

6J. Q Tlicy ksve ndranrcil inniipy for improve- 
ments /' — It ta supposed to ba far imprarvatanta, 

65. Q. How long have tlroy been' started? — Some 
have been started in Mny and somo I'n .Tuno. 

56. Q. Who manage thorn ?— Tlio pooplo tlromsch'cs. 

57. Q. Tho landlords? — The liondincn of tho rilht- 
ges; tho leading rayats of tho villages. 


63. Q, And would spoiid it on impros-ements, bo- 
cause they would be iimncdiutoly recouped, soinoLimos 
getting ns miicli ns 75 per cent, on it? — ^i'hcn, if a man 
could do that, ally not spend his money on tliesh pro- 
fitablo iinprovciucnts instead of recklessly getting into 
dobt? 

61. Q. Ho uiidurstnudi it is rcinuiicrativo. In one 
of tho Court of V7nnls listates, in which they spent 
Bs. 11,000 on improrements, they raised tho rental 
from Ks. 13,000 to lU. 25,000?— 1 havo not gob tho 
figures. These improvements are very remuiicrnlive 
as 1 have mciitioiied. Tlioy are so rcimiiicrativo that 
tho Untari zamiiidnr will not niton' his rayats to 
enriy out nny improvements. Ho makes them all 
liimsclf. 

63. Q. (The I’lcs/tlciil.)— There might be a rcspoct- 
nblo znmiiidiir nho succeeds to an Uiicuiiibcrcd Estate? 
—It is quite possible, but tlicro nro very few such 
ca.ses. 

66. Q. (Mr. .Vu/i-J/uctfiisic.)— There nro coiisidcr- 
ablo areas under Governiiieut Estates? — ^Voiy Inrgo. 

67. Q, Arc you nt nil satisfied with tho amount done 
on them?— No. 

68. Q, Da you consider that all that could bo dona 
1ms been done?-— By tho rayats P 

6D. Q. By Government with tho object of increas- 
ing Its rental?— It has spent iiipncy and cnlmnccd its 
rciitiil in coiiseqiii'iicc. 

70. Q I understand you to say Ihero are only small 
improvements?— Uecause tlie.v are only small works. 
You put up a biiiul by whicli five acres of land nro 
irrigated and an incronsed rental obtaiiicil. Govem- 
ment docs this. But tho dilliculty comc» jn witli regard 
to iIm? iimmtciiniu’c of tlicso bunJSf which the people 
tliomsolvcs will not do, 

71. Q. On "account of tho difliculty of maintonanoe 
you don’t think consiilerablo profit would bo niado?-- 
1 would rather have the people do it theiiisolvcs and 
keep tlio profit to themselves. The more underlings 
you Ikvvo goiuc iibout in nu cstntOi tho worse it» is for 
that estate. Wo nro about to introduce a sj'stom 
into tho Govoriimeiit I’lilamnu Estate by which tho 
Iioadmaii in oaeli village will get a littlo pieco of laud 
In roliirii for which he must, among other diijics, 
look after theso bunds. Of course 1 cannot yet say 
wlictlier it will succeed or not. 

72. Q. So tlmt ovoii in Govomment estates yon 
would infiailoly prefer to see impfovcmcnts in tthara 
made by tho tcimiils themselves?— Yes. 


73, Q. You scoin to _nio to prefer a temporary 
exemption from ndvniicing tho loimiits| rent lo tlic 
pcrninnciit exemption ns being more in nccorunnco 
with the custom of tho country ?—ica. 

74. Q. Aro you quite clear that would bo a suffi- 
cient indiicomcul? — ^Yes, bocniiso of tlio cxnniplo of 
the terniced /nrids hcK. 


75. Q. How far at ppcseiil have the tonnnts in 
win Nagpur got oecup-inry rights?— It doiicmlM on 
e will of tho landlord, but they ImTO got it iiiidor 
c law. If a nmii can prove ho has been continu- 
ihly puySiig ' rent for' n cettmn nifc of luun, ho fiosi 
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; gob tho right of occupancy in it. 'They <lo not know 

ilr. -P. A thoir rights and it is difiicult to prove them. If it 
Slaeke, comes to a survey and yen make a rccord-of-riglits, 3 ’ou will 
■ find that the bulk of them really 1 ovc < cenpem y rights. . 

76. Q. Has: there been any record*of>right 8 made 
for the Government estates f — Yea. 

77 . Q. Have they got thoir occupancy rights in 
tliose ertates?~TtoSf Tlio Government never ejects 
their tennnte like private zamiiidars do. 

78. Q. They are liable On tho Government estates 
to enhancement of rent at ti o conuiusiou of setUe* 
meats like other occupanty fuyats?— They would even 
ill Bengal under certain conditioiiB he liable for cn- 
iian'ceiuont of rent. 

79. Q, Is thero anj' danger of thoso ahurs proving 
useless in a famine year by being exhausted? — Yes. 

80. 0* The evidence On that point seems to mo to 
bo a little coudicting. The last two witnesses, liavo- 
bocn most emphatic in declaring that they will hold 
water in n had hathia ? — If tho water is them, they 
can hold it; but in a had year unless there is some 
source to ropleiiish them, they would not. 

81. Q. That is to say, they must bo connected with 
some streams? — ^Ycs. 

82. Q. Is it not likely that, if tlio uJiars arc in good 
condition and aro not blocked with silt, there 
would ho sufficient rain to fill them ? — ^Yos, but then a 
'great deal depends upon the time when the rain falls. 
It might fall in a suitable month and then it would bo 
all right, and it niighs fall in n non-siiitablc month 
and then tlio ahart would ho dried tip. 

83. Q. Say you had 20 inches of rain up to tho 
middle of August and none after that, would the 
altars be empty? — No, I do not think they mould, but 
1 do not say they would bo full; there would bo^a 
certain amount ot water in them. But if j'our ram 
fell heavily in Julj', and you had merely scanty sliow- 
ors in August, then “ no.” 

81. Q. You havo pointed out how tho advances, if 
made to the xamindars, would bo misappropriated. 
Da you think there would bo no similar d-angcr if they 
were advanced to tho tenants?— Of course there would 
ho in some eases, but tho amount which would ho 
nsk^ for advances would bo very little. Tho rnynts 
do nob like taking advances from Qovoniincnt, because 
of tho conditions under which llic sums are roiihsed. 
If tho system wore improved, then you might have 
more demands. 

80 . Q. 'With that change of system would you bo 
able to dispose of any oonsidorabic sum ? — t think so. 

88 . Q- How much do you tliink you could dispose of 
ill your division? — ^I should think uo could dispose of 
four Inkhs a year easily. Tho nccd.s of Bengal aro 
never met by tlie Government of India. I think I am 
right in saying that tho amounts asked for by the 
Government of Bengal aro never granted by tho Gov- 
crnmciit of India. 

87. Q. (ilfr. llajaratna A/tidaftar.)— Would you like 
to SCO the rate of interest reduced from GJ per cent, 
to S per cent, as in bliidras, and tho period for repay- 
iiieiit ostondod from 20 to 30 yours? Would that 
afford a greater stininliis? — think not, because tho 
Gi per coni, is so vety liltlo as compared to what they 
pay their iiiitivo malinians Iicrc. and then 20 yc.’itS) 
seem to mo quite long onongh. If you havo a proper 
system of distribution anil realisation, I think 20 
years and Gj per cent, is fair enough. 

88 . As rcmirds tho system of di'.trihiition, would 
you employ ouiccrs of the standing of Deputy Col- 
lectors? — I would employ gazetted officers of the low- 

' cst grade to go otit locnlly. 

89. Q. What does Government pay for tlio money? 
— I per cent. 

90. Q, Then 'die diffcrcnco hotween Gj per cent, and 
4 per cent, ought to cover tho cost of any additional 
establishment that may bo employed ?— Then you have 
to meet losses. If the crops foil and tho men run 
awav. there is nothing to bo realised from zhcin nnd 
the 'amount has to be struck off. I have never seen 
nny balance sheet struck, hut I do not think it is a 
paying business to Government. After you take your 
4 per cent, away, then I think Government lo^cs. 

91. <?. Then, .as regards realisation, wliiit are tb© 
best means? You havo no village agency for lliatP — 
Yes, in several of tho districts hero, wo have a %'Ula 50 
agency for that. Wo havo a reco^isi^ headman in 
some places; ho is called n moonda and in other places 
lio is called a motilri. Ho is tho recognised headman 
of tho village, and you can work through him. 

02. Q. You said you would prefer to soo altars con- 
slmcted by tho tenants. I suppose they will b® “hie 
to construct dhars only in their own holdings. Wliero 
an ahar falls in another man’s holding, aro they JiKciy 


to combine? — No. Thero is a want of combination 
among them. 

• 93. Q. Ill such cases what is to bo done? Goverii- 
inont, I suppose, ought to step in in such cases? — If 
It wore ahsolutoly necessary, they would do so. In a 

administered like tho Sonthnl Peigunnoha the 
aub^divisional Officers call the principal men together 
and get tliom to combine and carry out this work. 

9' rogards tho privileged rates of rent; that 
so far has acted as a stimulus m inducing tho poonlo 
to terrace their lands? — Yes. * ^ 

9u. Q. You proposed to extend that system to 
ahors ? — Something analogous to that system. 

96. Q. Wo have something similar in the hladras 
Presidoricy, but there a condition is attached that if 
the works nro not maintaiuoci in proper order, the 
concession is liable to bo witbdr.awn. Would you 
adopt that sj^tem boro? — ^No. That implies that 
soincbody should go round, which generally ends in 
eight annas or n rupee being taken and a lot of other 
evils. If .it is not to a jnan’s interest to do this, ho 
goes away and the land is lot to another person wliosc 

* interest it will be to do so. 

07. Q. Tho tenants hero havo no saleable interest? 
—No. Well, at presont there is nothing against it, 
except that there is no mention inado of the transfer 
or sole of ready holdings in tho Chota Nagpur Land- 
lord and Tenants' Act. Up till quite recently they 
have not had any right to sell thoir lands, but tho 
practice is gradually and very slowly creeping in. In 
tho amended Bill that will bo introduced in tho 
Council; I understand a provision will bo introduced 
to nroliibit _ tho sale of rnynti holdings altogether. 
Hitherto this practice has never been recognised by 
anybody, but by their contact with more highly ad- 
vanced races tho people aro gradually coming to imbibe 
the idea that they liavo a right to soli their lioldings. 
which is not good for them, because they aro very 
thriftless and reckless. 

03. Q. Mr. Iwiddcll, in answer to question No. 10, 
soys that “ an irrigation cess like an embankment cess 
niiglit be imposed to provide funds for tlio construction 
nnd rnnintcnanco of tanks nnd pains". Do yon np. 
prove of that proposal? — ^No. 

00. Q. (Mr. Affen.)— You know tho Snran district 
well P — Yos. 

100. Q. For how long?— 2 J years. 

101. Q. How long ngo, was tliat?— I loft it in tho 
middle of 1890. 

102. Q. A Uood deal of cvidonco has been given be- 

fore tho Commission ns to tho ndrisability of improv* 
ing what aro knoirn as tlio^Saran Canals and recoup- 
ing tho oxpendituro involved by imposing n water cess 
on the district as a whole. What wonld be your opi- 
nion? — ^It would bo quite unfair, becauso tho hulk 
of tho hands in Saran would novor get any benefit 
from tho water, and to assess them becauso of tho 
iinproveraents made in these canals would ho quite 
unfair. Tlic district is shaped like this (witness ex- 
plained lion* tho district was shaped on the map and 
also hou' it would bo impossiblo for tho lands ho re- 
ferred to getting a pico worth of bciicfic out of nny 
improvements that would bo made). Continuing wit- 
ness said— You havo spent seven lakhs of rupees 
on these canals and nothing has been done, and if 
you spend another icveii or twelve lakhs, nothing will 
bo done, nnd you will bo spendinggood money nfter 
bad. Tlie year beforo last I was Itovcnuo Secretary 
.md tbe point came about tho opening of tlicso canals. 
Tlio District Board, the Collector .nnd tlio Commis- 
hioncr wroto doivn to Government to pass orders to 
have these opened. Mr. Buckley was then Secretary 
to the Government in the Public Works Doparlment- 
Ho drew up o very good note showing how much Jiad 
been lost in tbe past; but then llio pressure was too 
great nnd tho order was pa.sscd to open them and 
then what was tho result- 4,000 acres only were irri- 
gated. ' 

103. (?. It was also suggested that the water level 
would ri<e and so wells in other parts of the district 
wciiid bcnerit nho?— That is vciy doiibtriil. If the 
water level rises, it would mean more malaria. Jf you 
have a water level veir close to the fop I'f the disiricl, 
it meaire a malarious district. 

’101. 0. (Sir Thomas Hfq/iam.)— Wlint is yonr opi- 
nion about tlipso canals? — ^Wliat do j'ou think is 
wanted? — Nothing. 

103. Q. (The President.)— Tlio argument was that 
tho silt clearance was not properly regulated and 
that tho water when it w.as given came too lat’o to be 
of nny use, and th.at tlio canals only wanted to bo piri 
under proper agency? — If tho people of the dwrict 
believe that, why do not their own District Board 
take it up. 
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. ’ 106. Q.'Tlio District Board advocated itP — ^Bnt they 
don't advocate the spending of tlioir«wn money, 

107. 0. (Mr, Muir-Machensie,) — They said the dis- 
trict would bo willing to pay? — ^It Inis not boon levied 
yet. Tiioso men who said so wore not speaking on 
bohalf of tlio rnyats. I don't tliink you would find 
that tiro rayiits would agreo to pay an oxtra coss, 

108. Q. {Sir Thomas Hipliom.)— They send water 
dow 11 here (indicates on map) ; don’t they P — ^It is not 
of niiicb use. The people who got most honofit from 
this water hero are the factories. 

100.^ Q. A good many people got benefit from the 
’'factories, because the factories are nloogside of that 
nullah P— Yes, there used to bo factories. Tlicro nro 
deserted fncterics along there now. 

110. Q. (^The President.)— But thcro was mucli abso- 
lute unanimity of opinion from tho Commissioner 
downwards, that this place would have its salvation 
worked out? — ^If they nro so unanimous about it, they 
ought to urge the District Board. to find the money 
required and look after the schnmo. 'Thun you will 
find they won’t liurden themselves with it. 

111. ■<>. (il/7’. rlWc/i.)— About this Eiieiimbored ICs- 

tnlcs Act you sny about one-third of the division 
IS unu'er (Shvernmont ncfiniiustrntibti fifore f Ann 
one-third. One-third is under tho Enoomhored Estates 
Act. , . 

112. Q, Do you consider that suflicient money is 
spent oil improvements in 'ihe.<o estates? — No. 

113. ' 'V\’]iat i.s donoP — ^I'liero is no working plan: 
no system whntover, and evurj-thing is subordinated 
to paying off debts ; wlioroas under tho law (section 
4) iniprovumciits come boforo paying off debts. 

114. Q. IVliat do yon think should ho doneP — think 
myself that when a scheme is sent up to tho Board for 
approviil. it should bo made subject to revi.sioii or report 
of the Collector or Deputy Commissioner when be 
knows the tract and is in n position to my bow much 
is required for improrcinonts.^ It is said in the Act 
that application shall not ordinarily bo suhinicted by 
tho Commissioner without tho consent of tho Lieute- 
nant-Governor iinlcM tho debts can be liquidated in 
IG years, and that “ordinarily" is generally nee read, 
so that no scheme is sent up unless it is iimdo out that 
the dobt.s can bo liquidated in 16 yeata. Therefore 
ovcrythiiiR is subordiiintcd to the liquidation of debts, 
whereas the low says the cost for improvements slrfitild 
come boforo tho liquidation of debts. Therefore tl.cro 
should not he nny groat stre'.s laid upon the leneln 
of time for which tho estate should he retained under 
GorernmonC management, and tho scheme^ shouUI ho 
accepted suhieet to tho po^ibility of its being revised 
when the Deputy Commissioner knows actually the 
needs n.s reg.ards improvomenta for that particular 
estate. 

116, ^.(ilfr. Muir~3IaeJ:etKic.)~I understood you to 
soy that even on estates managed by Govomment 
you would prefer tiint the improvcmoiila should bo 
made by the tenants P— Yes, if yon can get it donb by 


tlie tenants. You could not got it done now. For',, . 
instance, as I said just now, there is a want' of com- -“J* •e-.A. 
binntion among the tenantry, and then of course you .olaeKe. .-- . 
will have several cases in which the works ore too 
big for thorn to carry out. If you chooso. to wait 
yean and years, then tho rayats themselves may dd 
it; but if you don’t care to ((o that, oitlior Government 
must stop forward in Qovornmont estates, or Govern- 
ment must t&ko tho place of tho proprietor. in carry- 
ing out the improvements in tho cncumhored estates. 

Thcro was a case camo up tho Other doy of a very big 
ahat^nn old ono which had cost Bs. 4,000, and you 
could not got tho rayatsto combine to take tfao silt 
out of it unless you reduced their rents. Similarly, 
there are very many other ahars silted up, which you 
could not oxpcct tho rayats to attend to hut tho 
zamindnrs. I nm having thorn incliidod in tho fnmino 
works programmo, so that whon any famine comos, 
they shnll bo tnkon up ns fnmino ivorks. 

110. Q. la it tho cose that a groat numhor of estates 
in this division como nt ono tirao or another under tho 
Encumhered Estates ActP — Yos, or under Govornmont 
monagomont. You havo got 44 or 46 por cont. of this 
division now in Govcriiraont hands, and tiioro is 
niiollicr big ostnto coming in shortly that will incronse 
it inoTO. In this division i of tho estates nro in Gov- 
ceamaat hands. 

117. Q,. If a more, lihcml polioy is pursuod in Cfirry-' 
ing out improvemcniH in those enciunhcrcd estates, a 
grc.st deal uf good will he done ^—Ycs. As matters stsnd,' 
the only good, ns far as I can see, Hint is done by tho 
Eiicnmbored Esiatos Act, is to prevent tho people coming 
into tho hands of alien landlords and to pay off the creditors. 

Tlicro nto many eases in n hid. cslates niter being rolcascd 
have ogain been takrn undor the Act in a few years time. 

Proprietors daring the time the. estate is being managed 
snrreptitioasly borrow monoy nt heavy intorcst and on tho 
OHlnto being releiisc.1 confirm nil (heir engagements with 
the lesiiit that they are swamped and then apply ng.iin to 
Government to be taken baek under tho Act. 

J18. Q. President.)— TbU is n policy for the 

protcriloii of insolvent landlords?— It ►arcs the people 
mainly. 

119. Q. (ilfr 3ruir‘Maekenzic.)—Oa tho Government 
estates if the enhanced rents arc mainlom'’d, is it not surely 
the duty of Government to repair tlwso estates P— That is 
now hoing done {efforts arc now being made to keep them 
in repair, hut It Is not tho duly of Government to repair 
rat'liolos. If at present there is a rat*holo in a bund, tho 
lieople do not try to close it and so by degrnrs it enlarges, 
and if nothing is done, it gets bigger and bigger till finally 
the bund is lie-stroycd. l7io viafito’s husincss will he to see 
that the rayats aarry ont nt their own cost petty repairs liko 
that. Big repairs will he done by Govomment. 

120. Q. Is it not necessary for tho mahto to hare at 
his back any coinpnibory provision ?— No. A man would 
noibcapiminled ns mahto if he had not enough moral force 
car power V'hiud him to command ths rayats. 


Tho Hon'lilo Mr. \V. C, MncpliMson, Sccrnlnry, Government of Dengn\ Gonewl and Revenue Department. 

(Caleiilla, 7th. Kovemher 1902.) 


Mr. ir. C. 

Maephertott , 


1. Q, {The PTCStdcnf.)— You nro Secretary to the 
Uovrriimciii of Bengal? — Yes, Officiating Hoveniie 
Sceretnry. f wish to say tliiit 1 am in no way author- 
ised to speak for tho Bengal Govcrninont, and that I 
havo not received previous notice of question'?. 

2. Q. Wiiiit diiitricts havo you been in boforo? — 
have been Di.?lrict Oflieor in jriiznffnrpur, Nuddea, 
Bajslmlii, Puriica- and Saran, and 1 bnro visited most 
of tho districtii in the Province in coiiiioclion with tho 
land settlcmcntV of wltidi I was in chiirgo for five years, 
1 had my longest district oxporiimco in Saran. 

3.. 0. Of the districts which you have named Saran 
and Iftizaffnrpur nrc tho only onc.s that como within 
the range of famine P— I Ihiiik all tho five districts are 
down in the list of districts wholly or in part llnblo to 
famine, but Saran tiiid HiiKaffarpur nro more espe- 
cially liable and Muznffarpur more .than Saran, 

4. Q, This is: I suppose, on tho north ’.side of 
MiinaffarpurP— TIio Sitamnrlii Suh-ih’visiou on the 
Nojml border is c^ocially liahlo to fomiiio. 

6. Q. Wero you long in SnrnnP— For over two 
years, 

0. Q. I do not know wliothor you hoard tho evi- 
jcnco'of fifr. Dfiicgrogor given this morning? — Iicnrd 
mmo of Mr. Mncgrcgor'ii cvidcnco. 

7. Q. It has boon strongly raprc.spnted to us by 
people in Saran, and wo havo hoard two opposito 


sides of tho q<’c<?lion, tlm.t it would bo just and cquic- 
ublo to loy a small cess for irrigation upon tho district 
or n part of it. Wo took ovidenco nt fifnznffarpiir 
on this question and tho opinion of (lioso who camo 
before us was that tho cess could ho fairly lovicd. Mr. 
Growso and fifr. Haro thought Sa. Since tlion wo 
linvo heard Mr. SIncke, the Coninii.'>sioncr of Chota 
Nagpur, who pronounced very omplmticnlly against 
it? — r would go nitlior with fifr. SIncko so far ns I 
rend his cvidcnco in tlio nou’spapors. In Snrnn the 
people remember that an cmbnnkmeiit cess is in forco. 
A strong Collector, Sir Antony MacDonnolI, imposed 
tho erohniihmciit cess on every cstato In tho district. 
It is n siimll cess and there is n great deni to ho said 
for tho whole district bearing tho biirdon of it, be- 
cniiso if tho whole of tho district is not protectocl by 
tho Qandak cmbaiikiiicnt, tho greater ponion is. So 
far ns T know there has not been any complaint from 
tho zainindars of nny portion of Snrnn about tho om- 
bankniont cess that nil do not derive benofit from* tho 
embankment.; but in the coso of nn irngatitm easy 
ono would Imyo to carofiilly considor who would bene- 
fit from tho irrigation works. I do not think thoro 
is nny preoiso cstinmto boforo tho Govomment ns to 
whnt tho area is that would ho irrigated by tho bo- 
oallod' Snrnn Onnnis if they wore oxtondod and put 
in working Wrdor. 

8. Q, T think tho highest estimnto .wo hnvo got is 
100, (X)0 ncresj and I imagine it is merely a niattor of 
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■,r ^ money to make more distributaries, for there is a 

Tr • V* plentiful supply of irutcr froin tlio rivorr— — It lias been 

Jiaefthertotir stated that the largest Mca ovejW irrigated, in any 
■ - I year, from these canals in their wiiiatshod nato was 
21,000 acres; and Mr. Buckley suggested a doubt 
whether water would be forthcoiniug adieu A was mast 
wonted in the sotas of channels; Unit is, in October. 
I should say it would bo unjust to make the wholo of 
Sarnn pay for irrigation possibly corcring 100,000 
acres. 

9. Q, Mr. Mnegregor remarked this morning that 
one iniglit draw a pretty clearly defined lino hetwecii 
lands that would be beuefited and those that would 
not. Do you think that would bo possible; it would 
mean throwing the north-west portion outside the line? 
— Jt would no doubt bo possible to sny, jf levels 

' liavo been taken, that the irrigation would benefit 

such and such villogca, hut 100, pOO^ acres is nothing 
compared to the area of tho district; 2,900 square 
miles, or thereabouts. 

10. Q. Tho argument brought before iis was that 
the adv.antogo to tho district would he so great that 
no objccion would be raised. That ia, if water can 
bo brought into the canals. Mr. Maegregor’s idea 
was that the whole of tho country would be command- 
ed. I told liim that Mr. Ogilvy, Manager of Hatwa 
Estate, had rccommonded two more sluices, and Mr. 
Maegregor said that tho whole of tho district 
would be commanded and benefited and tho 'cess 
would not be unjust. Of course the cess would bo a 
vetjf small one? — We have no precedent for such an 
irrigation cess in Bengal. When it was proposed 
to legislate about So years ago to impose a compul- 
sory irrigation cess the Bill was dropped on tho ground 
that the proper way for Oorernment to recoup itself 
for such expenditure 11*03 to make a bargain with ihe 
people who took water. 

11. Q. If one could he certain that water would bo 
required every year, yofu could face tho question of 
return from the water-rate from tho nrea irrigated? 
^That is what we nr® imt certain about. First of nil, 
we want a schemo showing ivlmt can bo done. 

12. Q. Can you count upon people taking the water 
regularly ? — It is extroraoly difficult to say. Our ex- 
perience in Orissa shows that it is only slowly tlial the 
rayats have appreciated the insurance of tho water. 
In Orissa tli© rayats for a long time were very i^w 
to take tho water. They trusted to tlio rains. Ths 
rains fails only occasionally, and they say tho water is 
no good to us if wo get tho rain. I think it woitld be 
very dangerous to make such an assumption as I heard 
Mr. Maegregor make ns to everybody rushing to take 
tho water, 

13. <f. if one can draw a comparison frttm the Bono 
irrigation, it rather goes the other way. The people 
of tho Bone area are anxious to take w.atorP — That 
part of South Bihar is much drier and thirstier than 
North Bihar, 

14. 0- (Mr. il/wiV-Mackcrtsic. )— The rainfall 'of 
Baran and Sliahnbad does not seem to be very different 
if yon take tho Buxar and Chupra figures?— The dis- 
tricts are large. _ Shaliabad is hotter than Saian and 
has a difforout soil. 

16. Q. (The President.) — ^Hnve you any suggestions 
to make as to any reasonablo course tho Government 

‘ might adopt to give irrigation to Baran without 

going to extravagance? — I think a survey is prolimi- 
nniy to anything. "We want to know what the ex- 
penditure would be; what water can bo got into tho 
so-called canals; whether it can always be counted on 
in October, and what area could be commanded. 

16. Q. You say Mr. Buckley thought water would be 
insufficient in theGandakP— The suggestion is, I think 
not that the water in the Gandak would fail, but that 
water could not always be got into tho sofas and 
channels in October. Then we want to kiVorw what 
area tho w.ater can be distributed over; wbnt is com- 
mandnble, the cost, and there is the question whetbor 
tho rayats will take the water if tho rate bo a voluntary 
rate. All these are problematical; and it is possible 
that there may be difficulties in the slope and_ level 
of the country. I do not speak as an engineer. 
There is a general fall to the south-east; hut it may- 
be found that tho existing canal beds are deep and 
below the level of many villages. 

17. Q. I don’t think the circunrstnnccs of tho case 
are such that one could make a strong recommendation 
to tho Government to carry out works which would 
not pay working expenses? — Saran is a, three-harvest 
district, and it is more immune from famine than tho 
other three districts of North Bihar heenuse of tho 
three harvests; also because the people emigrate 
latcely; they leave the districts for work a-nd bring 
bamr or remit to thoir families vopsidcrable imn\e 
enriibd us Wages. 


18. Q. Tho conclusion that our •nforniation appe.art 
to lead to is that we shall have to leave Snrnn severely 
alone? — ^I should bo very sorry that the question 
should not be thoroughly threshed out as to yrhat 
can be done and at whnt cost to improro tho Saran 
Canals and what can bU oifered to tlio cultivators and 
at what rates. 

19. Q. What proportion of irrigation in tho dis- 
trict would justify a cess? If ono could irrigate every 
ye.vr i or i of tho district, would it be justifiable? — 
No, 1 do not think that a general cess for such an 
amount of irrigation would he justifiable. Wo hare 
no such cc^ or owner’s rate for irrigation in Bengal, 
and I bolievo it has been nhandoned in tho Upper 
Prol'incos. 

20. Q. (The iPresideni to Sir Thomas Sigham ). — 
Has the owner’s rate been abandoned in tho Punjab? 
Mr. Mackensio says it has? — Yes. 

(irffnMi.) — In Orissa wo have got some return for 
tho expenditure on irrigation by the incronsed land 
revenue, and we have jnst mcreasod the water-rate paid 
by tho occupiers from Bs. 1-8 to Us. 1-12 an acre. 

Tl. Q.^(The President.) — ^Turning to the question 
of tahavi advances, do you think that tho system could 
bo improved? — ^I think the system is capable of im- 
provement. 

22. Q. Do you think our sysiom is too rigid? — Tho 
difficulties that occur to my mind are tlioso that wero 
moiitioncd by tho Mnharaia of Sonbarsa. The ray.vt 
has a difficulty in persuading tho hakim- that his lis 
a proper ease for an advance. Preliminary inquiries 
have to bo made hefaro an advance is given as to tho 
security, and then too it often happensthnt thesnhor* 
dinate officer who makes -flie inqniriosi is corrupt. 

23. Q. That has been the tendency of tho evidence 
we have uad elsewhere. Very often the thoroughly 
conscientious officers hare been afraid to tako the 
responsibility and there have been delays of mqnthA 
sometimes.^ Wo hare been told more timn once that 
if a Bub-divisional Officer was told olE for tho purpose 
and took about with him a hag of rupees, a great 
deal could bo done? — That is an improvement of tbe 
tahari rules which the Bengal Government has re- 
commended to the Govamment of Indim vis., that tho 
money should bo disbursed in the villages by respon- 
sible officers. 

24. Q. Would it mean' an increase in the establish- 
ment of d'stn'et officers and superior offiooisP— You 
wero speaking in the case of famine? 

20. Q, I am speaking of ordinary advances?— Yes. 
If it was to ho done properly, it would need an in- 
crease of staff. Tho officers making the inquiries 
should be gazetted officers working under the Cdloc- 
tor. 

20, Q. Then yon recommend seme relaxation of the 
present rulra? — Yes, they require amendments. - 

27. Q. In your experieneo of so many districts you 
must have seen a good deal of well-irrigation? In 
some there is a remarkable absence of wells, and in 
others they are numerous ?— Yes. Well irrigation 
in this Ptovinco is confined to Bihar, includint; some 
of the the districts of Bhogalpur Division and Chtfca 
Nagpur, I should say. 

28. Q. Is there any distinct physical reason why 
It should be confined to those parts? Wo wore told 
in Chota Nagpur that tho rayat was too lazy tc 
dr.aw up water; and that ho considers it too much 
trouble, that .the wells wero very expensive, and that 
sometimes there was a great depth of sand and no 
clay to bo found? — I think it is a matter of soil and 
rainfall ; tanks take tho place of wells in Bengal pro- 
per so far as regards watering of men and cattle. 

29. Q. Tanks must always fail when there is a dofi. 
ciciicy of rainfall? — Yes, to a largo extent. It Is 
not my experience that tanks are largely used Itl 
Bengal for irrigation. 

30. Q: These tanks arc dug in the soil apparently. 
Tliey arc not the kind of tank which is maao by cl<^ 
ing in a valley along a hill P— In Bengal they afo 
ordinarily, excavations. 

31. Q. (Mr. Mwir-Mael:f.nsie.)—To revert to the 
point of a cess in Saran, would yon be prepared to sdy 
that even, although llloglc.'il, and although it may not 
bo alhogetlior fair, yet, if tho people do not object to. 
tho levy of tho cess, you would consider it inexpedient 
to apply it? — ^How -would you gauge the opinion of tho 
rayats and small proprietors of Baran? 

32. Q, Yon would have to tell them? — There would 
be only one answer that they Aid not want to pay, 
{iny more. 
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S3. Q. I should ho quite prepared, to accept that 
except for the fool that the tvitnossos in Mujsaffarpur 
'n'oro almost olamoroiis in saying that there ivoiild 
1)0 no objection. Wo had not only planters hut 
also oflicuils, and thoy said that tho people trould not 
object, oud that one of tho prinoipid reasons was that 
the cess would bo so minute that it would not press 
on them heavily P— I should object on tho ground that 
'there was no more reason why, for tho purpose of 
benefiting five iror cent, or even twenty or twenty- 
five per cent, of the land of Sanin, tho whole district 
or greater part of tho district should pay n cess for 
irrigation than that a cess should bo taken front oil 
tlio districts of Bengal to pay for it. 

31. (?. I quite admit that tho objection is valid and 
ronsonablc ; but, if people are willing to pay tho com, 
and inasmuch as tho collection of wntor-rato night 
ho nttonded with considerable dilliciilly and expense, 
would you not bo prepared to advocate tho levy of a 
cess, if it wns-nccoptod by the people P — ^No, I alionjd 
not be prepared to advocate nn irrigation cess in 
^^ar.nn. 1 Uf course do not object to n wntcr-rnto 
paid hy the oecupior. 

SS. 0- You said that there was no complaint about 
the embankment cossp — ^That is so. The grenior part 
of tho district does undoubtedly benefit from tho Qnn- 
dalf cmbanlnnMit, not only in the protection ^of ngri- 
<> 1111 ) 1 ™, but also in tho protection of coinmunications. 
It would not ho so with irrigation. 

-36, <?. Tlo you think th.at in consenting to tho em- 
hnnkment cess, without making any complaint about 
' it. the people reflected in any way regarding its oper- 
ations P — ^Yea, intelligent r.nmindars make such re- 
flections. I think, I remember, that nn objection once 
enmo from ITntwn that n great deni of tho natwallnj, 
which occupies one-third of the district, docs not in 
anv way honeiit hy tho embnnkmont. I nlso remem- 
ber tiint tbo Bottiah Bnj in Ohnmparnn mndo a simi- 
lar objection with regard to tbo enibnnlnnont cesa. 

37. 0- Tho objection from ITatwa wai ovcr-mlpd 
on the ground tlial Iho embankment cess did give 
general liencfil? — ^ThoTo was no special reason given 
except ns T Imvo stated that tho whole district or 
nearly tho whole district henefits. . Tho cesa was put 
on every ostato hy a strong Oollcelor 2S years ago, 
and it is small and nohody minds it. 

,38. <?. If nn irrigation cesa he put on hy a strnng 
Collector now, would tlioro not bo nn absence of ohjeo- 
lionP — T do not think we would hear very nnieh 
objection to a small cesa such ns ono pie or two pies 
on the rent. 

39. 0. Ton would consider tho cess wan objection- 
able, and if thoro iVas no other moans of paying far the 
work, you would rather sco tho work ohandoned than 
have a cess put 'on P — I want fiwl of all to know whnt 
boneflts oan he conforred, 

40. P, Suppose wo irrigpto .100,000 acres, do .you 
think that n cess is nlijcctinnahloP — Yes, 

41. Q. If tho money for nii irrigation project could 
bo got in no otiior way except by n cess, and if in no 
other way could you get 100,000 acres irrigatod, 
would you still object to a moderalo cess in Ramii P— 
Yes, I should still object. But if it coiiTd he shown 
to me that 100,000 acres would bo irrigated and could 
not bo irrigated by any oilier arrangements, I might 
give in. 

4S. Q. Wfch regard tv> woll irrigation, do you think 
that if thoie pans of tho country whero wells aro 
snitablo and well irrigation is not material, wolls aro 
as widely extended ns they might hoP — ^No, tho num- 
ber of wells is increasing yearly I suppose. 

43. p. And do you think that tbo rate of incrcOije 
should bo accelorntcd by a liberal distribution of 
lahari under tbo Impravement Act system P — 1 tliiiik 
BO. I think that it sboiild bo nccoloratcd. It is tbo 
emdom in tbo Hatwa Ilnj to help rayat.s to mnko 
wolls. Mr. Tytlor wos very suceossfal in this dirooiion, 
and thoro is no doubt thoro id room for moro wolls. 

'*‘*',.*!*' P®" y*?’* indicate any particular localities in 
any disin’ets with which yon aro nenuainted whero 
moro might be donoP — should think prohahly 
throughaut Bihar, ^not ovcrywliero, because in places 
tbo noil is not suitable and tbero raynts won't dig 
wGib* 

4G. Q, But in places where rayata aro backward, 
aro tho Boils auitablop>.This would have to ho ascor- 
tninod. I kn’ow that previous attempts to encourage 
wolls have not always been successful. I should attri- 
buto some failures to rules being rigid or being un- 
synipaUietlcally worked. 

VoL IV. 


46. Q. Do you not think that in a matter of this Mr, JT. C. 
kind an onormous amount depends upon the individual Maevierton 

oflicorP — An enormous niuouut clopoiids upon tho indi- ' 

vidua! ollicor. 

47. Q. If you got a person to tako up tho subject 
with onthnsiasm, ho woud iniluonco tho people P— Yes. 

48. Q. Has tho Bengal Glovcrnmont over found difii- 
•nlly in getting os much money as it wants for tahavit 
—1 did not como proparod to answer this question. 

49. Q, Tho allotment for tho whole province is four 
lakhs for tho current ycarP — ^I cannot sny. 

60. Q. Do you romombor what it was lost yearp — 

I cannot sny without looking into returns. I have 
caused figures to ho prepared for tho Commission 
showing tho omount acrtnally disbursed for iahavi in 
the lost ton years. 

61. Q. But not tliQ amounts asked forP Can you 
remombor any cose whero tho Bengal Gtorctnmont hnvo 
had to rcftiso loans P— In tins year— I have boon Sco- 
rctaiy to Govoinmont for ono year— thoro lias boon 
no caso of rofusal. 

62. Q. Do yon find that all allotments that you 
mako aro gonornlly spent by Iho District Officer P I 
regard this os nn impprt.ant quostion. Can you toll us 
to-morrow whothor District Officers ordinarily spend 
iho nllolmcnts made to thcniP — ^I think the figures 
hnvo been compiled for tho Commis.sion, but if not, 

I can bavo a statomont compiled showing tho allot- 
monts mndo and tho actual oxpondituro. These de- 
pend voiy much upon tho chnrnctor of tlio year. 

63. Q. I understand that tho improvomonts in tho 
system of ialcavi advances which you advocato would 
bo tbnt rospouuiblo officors should thcmsolvos distri- 
bute iho money. You would not go ns low down os 
ft Snb-Doputy Collector P — Yos. Tho Suh-Dopnty 
Collector is o gnr.ottcd officer. Thoy should tliom- 
Bclves di.stributo tho money in tho villagos and such 
nrrnngomont has boon nmdo in Chotn Nagpur. 

51. Q, Is thoro any difficulty in distributing iahavi 
owing to tho insecurity or dcfoctivo tenure of tho 
raynts P — I would not sny that this has boon a practi- 
cal difficulty _ in Bengal, because in Bengal wo hai’o a 
prnctico, which may nlso obtain elsowhoro, of joining 
A Inigo number of raynts in a single bond. 'Wo profor 
tho joint security of 16 or 20 raynts to tho mortgage 
of tho holding. Wo 'tnko both ; hut District Ofiicon 
ordinarily prefer tho joint security. 

66, Q, Is there not a lulo at present that for loans 
granted for improvomont purposes landed sccnritici 
nliould bo taken P— I should have to consult tho rnlcs 
hoforo replying. Thoro aro roles approved by tho 
Government of India in force in nil provinces, (air. 

Allen hero rend tho rule.) 

60. Q, Yon do not think there will bo difficulty in 
obtaining this colicctivo security oven if loans are 
largely oxtondedP — ^I beg yourportlon; when yon first 
put tho quostion I was thinking of loans to rayata 
which nro ordinarily made under tho .tgiioulturlsts' 

Loans Act and less froquontly under tho Land Im- 
provement Act. 

67. p. But loans for wells, wouk^ thoy not have to 
ho given undor tho Land Improvement ActP — Yes, 

Imt Ihcro wo would not always got joint socurity. 

Wc might sometimes got it. 

^ 68. Q, Loans for wolls will henofit only tho indi- 
vidual and tho security would ho his holding f-»ln most 
cases, 

69. Q. I would point out with roferenco to ITiis 
matter that hlr. I^Ior in Sarnn I'n describing tho suc- 
cess which ho had in giving ndvances lays stress upon 
this collective socurity nnd ho says ho was nblo to got 
raynts to giro such KcourilyP— That moans that {lio 
well would irrigato novoral holdings. In such cases no 
doubt. 

60. Q. Yon think that such cases would ho nb- 
nonnalP — ^I think that coses would lio abnormal whero 
yon would got 16 or 20 rayata to giro a collootivo seen- 
rity. 

01. Q. Do you want such a largo numhorP — ^Tlint 
is an ordinary iiumhor in tho enso of loans under 
Agricnl'turists’ Loans Act. A smaller number may 
suffice in tho caso of a woll. 

62. p. You roforrod to tho onso of tho tonuro boing 
olTorcd os socurity and you said that tlio question did 
not present nny prneticnl diffioulty, nnd tbnt you did 
not nnticipnto nny in tlio fntiiroP Do you think tbnt 
tbo matter of tonuro will not present any insnporablo 
difficulty in tho future P— It does present. diffioiiHv, 
but this difficulty is diminished in tho cadnstrally 
surveyed districts whero tho raynt can produce n copy 
of tho rcoord-of-rights nhowing whnt his title iB. 

There is great difficulty in finding out his rights nnd 
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the area of his holding whore there has- boon no 
survey. 

63. Q. But where a record-of-rights is introduced 
that difficulty is at an end?— To a largo extent in- 
quiry is simplified. 

64. Q. Is there any danger of the difficulty recur- 
ring and bcconiing one of great ihagnitude if the re- 
cords are not maintained very punctually P — Of course 
a record becomes to a certain extent obsolete and 
loses its value oveiy year, but for practical purooses 
for SO y/sars and more it will ho valuable, although not 
conclusive. 

65. <2. The rocord-of-ri^ita will greatly diminish 
tho difficulty of testing security ?— Yes, it will assist in 
the ascertaining of details of rights in land. 

66. Q. When a rayat makes an improvement would 
he run the risk of having his rent enhanced, or would 
lie be safe from enhancement P — Wherever the Bengal 
Tenancy Act is in force lie is absolutely protected as 
regards his improvement ; that is to say, tho impriyve- 
ment cannot bo made tho basis of an onhnncomhnt 
suit by tho landlord. 

67. Q. I am awaro of this provision of tho law; but 
is not it a fact that landlords got onhancomont of 
rentP— I am afraid so in the non-survoyed districts. 

68. Q. And in tho surveyed districts?— Whoro there 
is a record-of-rights we believe that tho rayat is much 
safer. 

69. Q. Now. about advances to zamindars. There 
must bo Bomo cases in whioh zamindars might profit- 
ablv take advantage and obtain pretty largo sums to 
make irrigation works, such ns pains, aliarn and im- 
prove existing irrigation works. Do you tlnnlc there 
IS any scope for advances of this oharnctor? — I should 
say that in Bengal, ordinarily speaking, a landlo^ does 
not make improvements. Tho South Bihar distnrts 
where tho bJiaoU tenure prevails, nro distineuiBhod by 
the system known as nhilandasi. Tlio landlords make 
and maintain the pain.'i or water ohnniiels and tmn- 
ptruct and repair aliars. These may ho callca im- 
provement Works j hut they must also bo looked on ns 
works "of maintonanco. Without such worira there 
would bo no cron. Tho landlords occasionally taka 
advances from Government for suoh improvomont , 
works. 

70. G. Is it not the case that in some districts tho 
oil or* and pains are in very bad order P—>Yes, un- 
doubtedly they are often nogleotod. 

71. Q. Do you think tho landlord could bo induced 
1*1 tnko advances more freely P — I think so with more 
encouragement ond by soleoted officers. 

72. Q. More where rent in hind prevails than wlierc 
rent in cash prevails P— Certainly. 

73. Q. Whore tho system of rent in cash prevails 
a landlord has very little chance of getting onlinn^- 
mentP— He has tho right of enhancoment under tho 
law if he registers his improvomont. 

74. Q. But it is not a fact that it is very rarely 
done? — would not say that. Some of tho groat land- 
lords register; hut registration of improvements is 
greatly neglected. 

76. <?. And even if they registered, nro not thpy 
precluded from enhancement for 16 years?— No. Under 
section 113 and section 29 of the Bengal Tenancy Act 
thoy can enhance tho rent ns soon ns they make tho 
improvement. 

76. Q. Is not enhancoment forbidden for fifteen years 
nnd five years P— The law prescribes periods of ^oon 
years in the case of occupancy and five years in the 
case of non-occupancy tenants between enhancement 
and e^nneemont, hut there is an express exception 
which would allow immediate enhancement on tho 
ground of an improvement mode by tho londlord- 

77. Q. There are a number of Government estates 
scattered about the country. Do you think, that irr^ 
gation works made by the- landlord nro very much 
better in tho Government estates than in the zamin- 
dari estates P— I should say that irrigation worte on 
estates under the Government or Court or Waros are 
bettor looked after than those on private estates, ' 

78. Q. Do you think they nro not hotter in all 
Government estates ? — I do not think enough has been 
done. 

79. Q. You would like to see larger sums spent in 
the Government estates?— Yes. I tliink more money 
could rightly nnd profitably ho spent on them, 

80. Q. Can you say what has been the difficulty up 
to the proBont in expending money on Government 
estates?— I think the Collectors have too much, to do. 
Perhaps they should have on agricultural engineer.' 
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81. Q. Want ' of skilled ndvico?— Yes. Want of 
skilled advice in the Government estates. 

82. Q. You would like to have more skilled advice 
placed at tho disposal of Govornmont in the manage- 
ment of estates? — Yes, I would. I do not say that 
the District Officers have no such advice. Thoy have 
advice from tho Public Works Department and Dis- 
trict Dngineors, hnt thoy want more help. 

83. Q. It came to our notico in Chota Nagpur that 
the Deputy Commissioner wished to have rents en- 
hanced in consequenco of tho introduction of^improvo- 
mente, and that the Board of Hovenne objected on 
the ground that a settlement had been locontly made 
and that a clmngo could not ho made for fifteen years P 
— cannot rememher that any proposal of this noturo 
has como heforo tho Government. Tlioro may ho 
special reasons why tho Board take this viow in tho 
case of Palamnu, if Palnmau ho the district to whicli 
you refer. In Pninmaii I know that rents were consi- 
derably increased in tho last settlomont; and it may 
bp tliat^tho Board think that thoy have boon suffi- 
ciently increased without putting on anything more on 
tho ground of repairs of ahars. It is a possible viow 
of so-called improvements in some of tho Government 
estates that thero is no now improvement, hut that the 
works nro only maintonanco works 'nhicll it is the 
duty of tho Government to maintain, and that there- 
fore thero can ho no question of enhancing routs. ^ 

84. Q. (Mr. Allen.)— There is n qnestion of carrying 
out n largo schomo— ai canalisation of tlio rivers by 
whiiffi tho villagors would ho considerably bonefited: 
and the Deputy Commissioner therefore reconimendod 
that an additional rent should be ohnrgcd. Ho, said \ 
it would bo vciy difficult to collect a water-rate, but 

ii would ho fair to onhanco rent. The Bo.ard held 
that it would not he fair to further incrcn.se tho rent ' 
until tho expiration of Mr. Sundor’s sottlcmentP— 
Thero is no provision of law in tho Bengal Tenancy 
Act which would prevent the increase of rout on tho 
ground of improvement. I distinguish between im- 
provements nnd works which it is the duty of tho 
landlord to make. I should havo to refer to tho Chota 
Nagpur Tenancy Act and Sottloraent lawn hoforo 
speaking posiUvoly ns to the provisions of the Chota 
Nagpur law on this suhjoot. 

85. Q. {Mr. Mnir-MaeTicmie.) -To como to the 
famine programmes. Haro you formed any opinion 
ns to tho utility of works done during the last famine? 
Thoy consist principally of roads and tanks?— Yes, of 
rends nnd tanks genorally, I havo not boon a famine 
officer. I Oonni^ speak with prncrical Imowlcdge 
gained in famine time. hlr. Bourdillon would* givo 
you full information ns to famine works. 

86. Q. Do not famine programmes come before yon 
in your capacity as Secretary to tlio Government P 
— I can say how fainino programmes are prepared and 
dealt with. 

87. Q. The principal point which I wish to know 
and on which you can givo. us information is this 
Do ^ou think that under the present systom sufficient 

- consideration is given to tho prospcctivo utility of tho 
works, more espeoinlly for tho purposes of irrigation P ' 
—I think that the question of prospectivo utility 
bulks largely in the minds of 'District Officers when 
■thoy submit tbeir sclieracs. 1 do not say that tho 
programmes nro perfect. Much depends upon the 
personal equation. One officer thoroughly knows his 
district, and he Ims got good advice from his District 
Engineer, from planters nnd Uther persons woll ac- 
quainted with the district. Ho* will proparo a very 
good programme of works of great prospective utility. 
Another officer, who Iraows his district impcrfoctly 
and is not so well advised by tho District Engineer, 
might send in a very hacJtcha jirogramino, .But the 
programmes nro every 'year-irevised. .*. 

88. Q. Have you any reason to fenr that a considor- 

nblo niimbor of programmes .are -kochehaP— Noj I 
would not say tlipt. ^ ’ , . " , . - 

• 89. 'Q. Do you think the District Officer lias time 
available to proparo a thoroughly wcll-oonsidefed pro- 
gramme? — ^I.do not think so. I think tho programme 
for each district is capable of improvement. 

90. Q, Do ‘you ' think that the District Engineer 
has time enough? — ^Nq. ordinarily ho has not- 
' 91. Q. Do you think ho requires assistance?— I do. 

92. Q. Do you think in, some districts it. might be 
qdvJsa'blo' to -make n'caroful survey of the coUntiy to 
discover its possibilities P-^I think it is most .desir- 
able. I presume that tho officer who makes it would 
not go into tho 'district without any previous know- 
lodgo of tho work and withqnt. 'carefully. consulting 
local people. 
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63 . Q. Would it aot bo prcfornblo to hiivo an oificor 
ponnnnonti; nttacbod to tho district 'I’—Tlio cxponso 
^^'ouId bo too great to haro nu officer permanently 
attached to the district. 

'Oi. Q. Why could lie not bo Assistant to tlio Dis- 
trict Engineer and have other vork as well P— I 
think it would bo very do&irablo, if funds permitted. 

05. Q, Non* ns to tho proportion of the population 
for which work is provided, can you tell mo on what 
basis it is iisodP — ^Tho number of people for whom 
work is provided is mainly estimated with reforonco 
to tho provions famino history of tho district. 

Os. Q. Wo will first take tho district of Durdwnn? 
—1 find yon* provided work for 21,000 porsons for 
three month , .wliils tho n\cr.igc daily nnuiher cniiloicd 
w.ni 11,000 oddP — Wo noM' Cbtimato 14,133 as the 
innviiiiiim number of porsons likely to require relief on 
W'orks, though we provide works for 21,617. Tho 
diffcroiico is not very groat. Since 1879-74 I suppose 
Ihoro iiiia bceit nu iitcrcnso of population in Ilurdwnn. 
1 take it that the Collector considered tho popnintioii 
of the area which ho returned os liable to famine, 
and estimated with some xoferciico to tlio famine of 
1873-71, tli.it such and such percentage might bo om- 
ployod on works. 

07. <?. On rlic otbor hand- wo will take what might 
bo C!>Cinmtcd to bo tho worst distriut, Imibhanga. 
Tlio highest number employed in 1873-74 was 600, 000. 
In 1870-7r the highest number employed in one day 
w«"i llO.OviO and tho nverngo daily number over the 
wholo period was 82,000. Yon provided for 170,003 P 
— I should hiivo to lofor to reports before explain* 
mg tho figures. _ 1 think the D.irbhanga figurci are 
now under inquiry. 

98. Q. la any rulo Inid down that estimnlos are t/i 
be made on the basis of wlmt happened in 1890-97 and 
187!h74; if so, enh svo see tho ruIoP — On page 3 of our 
Famine Code it is laid down that estimates shall bo 
made (o) with reference to the cxncrionco of pro- 
vioiis famines, (b) with reforoneo to the general condi- 
tion of the various .sections of tho pcpulntion. 

09. 0. Tho rules i-cem to bo diirorcnl in diflorout 
province*, p. — In Boiignl wo ^estinia’co for each district 
with reference tc the provioufl experience of tho dia- 
t rJet. 

100. Q, (Mr. llajurninn -l/iidnliur.)— You said in 
reply to Mr. Mnir-Mackencio’s question that thcro 
i" no legal ohjection to tlio leas? of a water-rate jir 
fi’s*. during tho currency of a scltlcniont, wlioii the 
irrigation is supplied nt tho coat of the GovernmentP 
— For levy of an occupicr’i. rate for water our law 
provides. For levy of a cess it does not provide. To 
oiiliaueoment of ri'iit on account of nii iinprovoiaonb 
mado by the landlord thcro is no legal objection. 

101. Q. Supposing an irrigation work is miido dur- 
ing tho currency of a solllcment, cau you r.iiso rent 
by transferring land from a lower to a higher clnasP — 
You iiro i>poiiking of rout, not reveiiuo. lloveime is 
fixed for a period. Govoniiiioiifc could not iiilorveiio 
so ns 'to tnko a higher lovomio from a ramindar during 
tho period of sctUcniont. 

102. Q. 1 do not mean n vnmiiidnr; 1 am speaking 
of a tenant of n Qovcriinicnt estate? — ^Tlicro is 110 
legal ohjeetinn to tke cnlmiicoment of rent where n 
neiv work of irrigation is eoiialnicled by Governniout 
during the eurroney of a setUoinenl. 

103. p. Tf an existing work bo improved substan- 
tially, could you onbnnco rent during tho period of a 
setUnnit'iitp -Legally yon could j in priictico I tloKob 
if this is over dono on a Government estate. 

101. Q. Don’t yon issue a notification nt tho time of 
the settlement and is no provision mode for onlinnco- 
ment in such a ease? — ^You nro spoaking of iinprovo- 
tnonts to bo mndo botwoon sottlomcnt and aoltloment. 
Thero is no pr.'iclico of iiinking n iiotiiientioii of that 
kind. 

105. Q, (Mr. afuir-ilfackcnsic.)— But you do notify 
that reut.s will bo fixed for such a poriod?~yes,‘thnt 
wonid bo recorded in tho Hottlemeiit procopdiiigs. Oov- 
ernment fixes 'tho term of settlement and it will 1 0 well 
Iniown to tho rnynts of a Government ostiit^*, 

10(i. Q.Itisnotspooinlly notifiodP — It iswolj known; 
hut I cannot rcinombcr that tlioro is provision for 
tpvcinJ notification of a porjod of sotiloiiieiit iinloRS 
in tlio Bonthni J’nrganiis. Ordinarily in tho enso of 
any big solt lenient tlio results nro reviowed in _a 
Itesolution which is published in tho Gnsotto,, and in 
this way tho period of sottlomcnt might bo said to bo 
notified. Wo Imvo no provision of law unless .>a tho 
Boiilhnl Pnrgiuias obliging such imtificnlioii to ho 
mado, 
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107. Q. (ilfr. Bajaratm MvdaUar.)—Ia Madras there 

is a provision by which, when the water-supply for • ATf. TF, O. 
irrigation purposes is improved or a now work is Maopherson. 
constructed, the assessment may be raised P — ^Wo hnvo — - 

no such provision in our settlement codo; but I havo 
stated that tho Bougnl Tenancy Act would allow on- 
hanccmoiit of rent between settlement and settlement 
in case of an improvement duly registered. 

108. Q. As regards security for loans, you said that 
there was no difficulty in orcas whore a reoord-of-rights 
has been prepared P — say that the procedure is very 
much simplified as regards security. Where there is 
a rocord-of-rights inquiries as to security arc very 
much simplified. 1 mean_ it is easier to ascertain 
whether a innii has a liolding or not, and whether tho 
holding is recorded in his imino only and what nro the 
area and rental. 

100. Q. AYlicthor ho is nu occupancy tenant or not ? 

--Yes. 

110. Q. Jf ho is found to bo nu occupancy tonnnt, lie 
is safe P — Nearly all our tonanis nro occupancy tonanto. 

111. Q. Then wlmt is the dillicuU:^ in the case of a 
district whore there is no rccord-of-rights prepared? — 

The difficulty is that there is nothing to identify tho 
hoidiag of on applicjnt for an advanoi. There ii 
nothing but tho rayat’s statement as to what land ho 
has. 

112. Q. Does nob tho propriclor keep accounts? 

—Tho proprietor koops his jatnabamli or rent-roll ; Uiit 
it would bo without survey uumbors of fields; itmiglib 
or might not bo correct; it might contain nn obsoluto 
name. It nm3' not contain tho present rayat’s name. 

113. Q. Do you obtain n certificate of oncuinbrnncc, 
tts wo call it, from tho Begistration Office? — 1 do nut 
know tho term. 

114. Q. Wlicro tho land is mortgaged to others da 
you go to tho llcgistrn'cion Offico and make suquirosP — 

Wo might do so in tho ease of a zumiudnr taking a 
loan lor u largo amount. Wo would not ordinarily 
think of doing so m tho caso of n tenant. 

115. P. (Mr. AWen.)— As regards tho Saran Canals, 
it was urged before tins Commission, particularly by 
Coloucl Ho.lding, that tho ellocb of tho embankment 
was that it kept iiator out of tho strciiras which, pre- 
vious to its coustruction, would havo como into tho 
streamy; therefore tlio maintenance of those clmnucls 
would bo more or less connected with tho embankment, 
in other words, the cost of keeping the ombankinonb 
up ought to inchulo tho cost of iiiaintcnauco of tho 
ennnh. Ho used that nrgiiinont as justifying tho lovy 
of a water cess. Do yon think this a strong argument? 

— ^Tho ombankment prevents water from coming in 
and Hooding tlio district whereby the district gams; 
but it keeps water out of the channels and thoroby 
tho district sulTci:^; thoroforo Mr. Uodding’s argu- 
ment would bo, I suppose, that it would bo right to 
iniposo 11 futuro cess or uii increased cess in order 
to bring in ns inncli wnior us would bo useful. This 
is nn ingenious nrgiuucnt which 1 havo not suffi- 
ciently considered. 

IIG. Q. This is urged ns n reason for including tho 
cnnnlisatiun ns a part of tho cmbiinkmciit schomoP — 

Yes, now I romeiiiuor oiio of tho engineers did suggest 
that tho work of keeping tho cniinls open niignt bo 
connected w'ith tho crabankmoiit scheme, and that an 
addition might bo niiule to tho cc.ss on this account. 

Thcro nro no doubt complicated questions connected 
with tho enibiinkniant with regard to sluices and 
drainage. But 1 sUonld not, without full examination, 
bo preenred to accept this argument of Colonel 
llcidding's thnt because the cmbnnkinonb prevents the 
water coming in and Hooding tho district and koops 
water out of tho channel, it would .thoroforo bo right 
to iniposo an additional cuss in order to keep the 
dinmicls open. 1 havo niybolf advocated more sluicos 
ill the embniikniont to let in water and to let it out. 

1 would refer to a nolo which 1 wrote ou tho embank- 
ment two to threo yonrs ago. 

117. Q. (Mr. Muit-Machensic .) — But you do nob 
think iliiit nil additional cess should bo mndo to provide 
sluices? — ^Tlio sluices which have been proposed, so 
far ns I am aware, would not liavo any great effect 
in filling tlioso lour caimlisod rivers. 

118, <?. (Thr 7Vcjidciii.)— Tho argiimout is thnt 3*011 
are merely restoring tho sfo/iu quo, and thnt tho 
people lind n right to hnvo this lyator given back and 
that 3*011 nro bound to do more in (ho wn3’ of cnnali- 
sntiou to restore tins benefit to the people?— I think 
that it might he oxniiiiiied. I should nob like to 
express any opinion on this question straight away 

£ 11 2 
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Ifr. 7f. O. 119. From what wo liavo heard probably tliocoun- 
Maephtrton. try bad bcea enormously improred by the embonk- 
— 'mont. Probably it used to be derastated by tbo 
floods ? — Tbero is no question, I think, that tbo Saron 
tract is benefited by the embankment. It ma/ 
. • bare lost tbo benefit of siltj but in this district a|^i- 

culturo has undoubtedly benefited by the protected 
of this particular embankment. '1 would not hastily 
express an opinion about embankments in other dis- 
tricts; but with regard to the Gandak embankment 
in Saran, I do not think there are tuco opinions os 
t» tho great benefit which tbo district has denred 
from it. 

, 120. Q. (iUr. Alien.)— Do you think it adrisable that 

tenants should bo gireu further protection in Chota 
Nagpur with regard to improvements than at present? 
— do. llayats have .absolute protection in Bengal in 
theory — at least in tho Bengal Tenancy Act where 
. that Act is in force. 'We have given them coiuple’te 
protection also in tho Sonthal Porgauaa and they 
should have such protection in Chota Nagpur. 


I 


121, Q, Witli regard to tho Chota Nagpur Encum- 
bered Estates Act^ -there is a section^ 1 think it is 
dauEo 4, section 4, which gives a Deputy Commis- 
siouer and the District Ulticer authority .to spend 
money on the estate. The Commissioner sngg^ced 
that considerably moro money might be spent under 
that section on tho mamtenonce of ahara and other 
iirigation works lor the improvement of tho estate. 
Do you agree in that opinion ? — ^That requires a great 
deal of thinking about. The scheme of management 
of the eucumbored ostates in Cbota Nagpur is drawn 
up principally in tho interests of the zamindar whoso 
estates are taken over and in the interests of his cre- 
ditors. Anything that would prolong the manage- 
ment of the estate nnd Would increase tho period in 
which the debts are to bo re-paid may be argued to 
be unfair to tbe creditor. ‘The law already provides 
for the cost of reasonable improvement ot the' pro- 
perty included in the scheme. 

122. Q. (Mr, Mvir-Mackensic .) — ^Not only that it 
gives priority to improvements of the land? — Yes, I 
would bo in favour of a vciy liberal interpretation of 
the duties of a District Officer with regard to works of 
agricultural improvement which would clearly bene- 
fit the estate and the tenants. 


123. Q, (Sir Thomas HipZium.)— With regard tp the 
programme of relief works, are these prepared in your 
department?— They are prepared by District Ofiicera 
who rely on tbe District Eiigineets for tho small vil- 
lago works and on the Executive Engiueors and Super- 
intending Engineers for. the larger works. 

124. Q, They nro examined in your office? — They 
first go to tho Commissioner who examines them and 
who may consult the Superintending Engineer; then 
they como to Government in the Eovonue Department. 
Tho Eevonue Department not infrequently consult)! 
Government in the Public Works Department about 
the programmes. Every work which is to employ moro 
tbon a thousand persons for threo months requires to 
bo sanctioned. Small village works are entered by 
the District Officer in the programme without the 
special sauotion of higher authority. Larger works 
have to receivo special sanction. 

125. Q. Then small works oro not scrutinised? — I 
would not say that. They are scrutinised in this way 
that the Commissioner nnd the Secretary in tho 
Departments would go through tho programme, por- 
espccially to see that every thnna or police circlo had 
works provided. 


126. Q, They would scrutinise os to distribution? — 
As to distribution, yos, and thoro is furtlior scrutiny. 
Only yesterday I had a programme from a district in 
Orissa. Tho District Officer proposed to spend money 
on raisi^ two roads. The matter was referred to tho 
Public 'l^rks Officers and they objected. They said 
that the raising of these roads would prevent floods 
from the Buharnrokha river passing over the country. 
The proposal was vetoed on that account. I would 
not sny that the programmes aro thoronghly scruti- 
nised. More scrutiny is desirable. 

127. Q. Then as to tho statement with regard to tho 
maximum number requiring relief in tho event of 
•famine. How is tho maximum numhor got at? — On 
tiio basis of tho figures with regard to tho number 
of persons who wore relieved in tho famine of 1873-74 
or 1896-97. Our Famino Code lays down that the ex- 
perience of previous famines is to ho tho guide. 

128. Q. Who scrutinises them? Who determines 
«hat maximum number of persons is to he entered as 
requiring relief P — Wo have no general rule Of peroont- 
ago. "We do not sny 6 or 10 or 20 por cent. Wo 
depend upmi previous oxporiciico and the judgiiiont 


of tho District Officer and Commissioner. There is 
often much discussion of tho faguco. I can remember 
as District Officer making an estimate which my Com- 
missioner would not- accept. I took the figures of 
1873-74, and my Commissioner who know tho district 
better than I did and who had served in it in tho 
famine of 1673-74 said that the figures of 1873-74 
would not doj that relief works had not been proper- 
ly administered in 1873-74; and ho cut down my es- 
timates, I have no doubt, rightly. 

129, Q. Would you entor tho maximum for whom 
relief would bo provided for threo months? — ^Ycs. 

130. Q. But famino would bo expected to last for 
more than three months? — Certainly. Tho pinch 
would begin in about Dccombor and the maximum 
number mnld he employed in May. 

ISI, Q, The maximum for three mouths would be 
equal to the average for five or six mouths? — Yes, it 
would bo so. 

132. Q. But you have provided a great deal more 
in some district? — Yes. District Officers have some- 
times prepared full programmes providing for more 
works than would probably bo required. 

133. Q, (The President.) — ^Theso three months’ pro- 
grammes to some extent mean something to go on 
with while yon prepare some moro schemes? — Yes. 

134. Q. (ifr. Mvtr-Maehensie.) — The preparation of 
new projects for famine is very niisatisfaccory? — Our 
code says that we should provide one work for every 
10 square miles. 

135. Q. One work for how many days or mouths? — 
That is not laid down. 

136. Q. Looking at this table it appears that the 
greater proportion of tho works are small works? — 
Yes, small works. The recent Famino Commissions 
have greatly encouraged small works. 

137. Q. (Sir Thomas Uigham.) — Haro you a detailed* 
programme for these Small- works? — Yes; every year 
thero comes up a list of tanks and roads. I can givo 
the programme to you in print for every district. 

I 138. Q, Up to when? — ^Up to this year, 1902-03. 
Every year now programmes are sent up — sometimes 
revised, sometimes with little or no revision of last 
year’s programme. 

130. Q. Dp you know what ihoso village works con- 
sist of? — Chiefly roads; but we encourage tank dig- 
ging — excavation or re-excavation. Our Codo says 
that tanks are moro suitable as relief works tban 
roads, because control of labourors is -easier on tanks 
tliau on roads. We oncourao'o tanks not only bocauso 
wo can collect -tho workers bettor, but os works of 
permanent utility. 

140. Q, By tanks you mcou deep holes in the ground 
dug whcieTcr you find it necessary to employ the 
labour, and gouorally all that can bo said for tliom 
IS that they aro good for collcctivo labour? — Yes, 
and for drinking water foremen and cattle. TLoy are 
not largely used for irrigation. 

141. Q. Thi^ are the sort of work that was going 
on in 1896-97 in Bihar? — ^Yes. 

142. Q, In almost all tbe districts we have been to 
they tell ns that they do not include the re-excava- 
tion of ahara that have silted upj and os it is a rather 
expensive business, zamindars will not do it and tho 
rayats will not do it and Government will not do it. 
Is it not contemplated that works of that sort should 
bo dono by relief labour? — Yes, as far as I know, not 
much has boon dono in repairing ahara as Governmont 
relief works. Zamindars, as a matter of fact, ordi- 
narily repair ahara and somotimes take advances from 
Governmont for such work. 

143. Q. During famine? — ^Yes. 

144. Q. If Government relief works cannot bo open- 
ed on these private ahara, you. must rely on the 
zamindar taking advances? — Yes. 

145. Q, But is thoro no reason why in a timo of 
famine, when it is veiy difficult to find useful work, 
ahara should not he made instead of making mere 
holes in the ground? 

The President, — It is giving a present to the za- 
miiidar. 

Mr. Maejiherson.— It is doing liis work for him. I 
should prefer to do tho repairing of tho ahara to mak- 
ing holes in tho groimd as you put the caso of tlio 
drinking water tanks. 1 am not aware that the 
matter lias been threshed out in Bengal as to tlio 
expediency of giving help to the ngrioulturo of 
the country in tliis way by repairing^ of tho ahars 
nnd by employing relief workers on agricultural works 
of this kind. 
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' 1^6. Q, Of coarse one 'difficult}' Is iLnt 70a cnunoi 
sapciviso it properly. Supotvision would bo moro 
diilicult for work of that sort thon tank digging. You 
could not trust to zamindara to employ and pay 
labour. To disburse this nionoyP — 1 think that these 
difficulties uiiglit bo got over. 

147. Q. I think that some of those tank wVyrlis are 
oil GoTcriiuicat land. You do not rc-cxcavato tanks 
on a zamindar's land? — I think wo have ro-crcavuted 
many tanka on aamindar’s land. It has been claimed 
by District Officers in Bihar that wlion a tank is ex- 
cavated by Xnmino labour, certain public rights must 
in future bo assorted. It is very common to ro-osca- 
rato zamindara’ tanks. 

148, Q. You do nob often clear 'out a/iarsP-—I should 
lAy it is not common to clear out altars as Govoni- 
ment relief works. 

140. Q. (3Ir, 2luir-3[ackcmic.)—I should liko to 
know whether you advoento tlio preparation of rccords- 
of-rights in water on tho same lines ns tho records-of- 
rights that you have preitnrcd with regard to rights 
in land? — ^Tho (jucstioii was considered in Gya about 
seven years ago and may have attracted - attention 
liitor. Tho CoUcdtor, Mr. D. J. Maephenton, strongiy 
rcconinicndcd, if I romember right, that there should 
be a rccord-oi-righla in pains, i.Cy of tho Paharas, 
or rights of different villages or diiforont landlords to 
rc-.peclivo periods of days or hours for ciijoymcut 
of tbo water. That^was iu connection ■with tho survey 
of tho Tikari estate in Gya. I think that wo hesitated 
to irniko this record rs involving decision of a largjo 
number of disputes. I am not stiro how far the dcct- 
pion of tho llcvonito Officer iritli rcg.ard to water-rights 
noiild bo binding in tho Civil Courts. 

150. Q. Tliat is wliat wns thought, _ but wliat is your 
opinion P Mr. Oldiiani and Mr. Ogili*y strongly sui>- 
port this viowP — They have had groat cxporiciicc. 

151. Q. (llfr. illleii.)— There is n cinuso in tho notifi- 
cation about tho klalcsudfiiir scillpnient with regard to 
record of custom.ary rights of irrigation, especially 
with regard to tho uiitios of landlords ahout irrigation 
works? — It would bo usofu] no doubt to have a rccord- 
of-riglils in water or even n note on tho subject in 
tho village reeord-of-riclils, If n binding decision is 
to be given, however, i take it that it must bo given 
by n Civil Court, I speak without recent examination 
p( the law on this point. Tlicn it is naked whetlior it 
is dcsirnhlo that BcTonuo Officers should docido such 
questions. Ordinarily when n rccord-of-riglit.s is being 
nmdo, tho work in tho Rovcmio Officer's hands is 
so gigantic that wo arc njixious to limit it to csson- 
tinls. In a tract of.n district containing Imlf a million 
fields tho Boronuo Officer may find that in 50,000 
fields there are disputes with regard to propriolnw 
right or ^tenant right or soiiio olhor question. Wa 
Imro hesitated to add to tho record details 'with re- 
gard to rights in trees, details with regard to' tanics, 
etc., and liaro kept the Kevenuo Officer to cssoniinis 
coiicorning tlio land. But I am cortainly of opinion 
that n llovonuo Officor is moro compotoiit to docido 
tho question of existing rights in water than a Oiril 
Court. 


162. Q, Do you think that tho obstacles and ei^onso j|fr. IF. C. 
and difficulties in making a rocord-of-rights in water jijarpliersortt 
are so great as to mako it improcticahlo to oargr it ^ 
outP — No, I do not think they are too great. It is 
a mattor of officers. ) 

16S. Q. And time? — ^And time. 

154. Q. And if it was carried out, do you think that 
it would bo distinctly beneficial p — ^1 think it would bo 
distinctly bcucficial. 

155. Q, Thero is one other point conneoted toe coc* 
tain oxtout with tlio same thing. Mr. Oldham strong- 
ly rccommonds that tho Collector should have power 
to compel porsons in most instances to keep pains in - 
repair, nnd oven ahtirs. TIio inailiinoiy that ho pro- 
posed was that tho Collector on receiving a complaint 
that they woro out of repairs should giro notice to tho 
zamindnr, and if ho did nob repair inthin n reasonable 
tiino, tho Collector should repair and ebargo tho cost 
to tho zamindar. Would you ho prepared to adyoca'co 
anything of that kind? — ^Tho zumindars would ho 
allowed, I suppose, to show cniiso why tho ahars should 
not bo maintained or why tho pains should be allowed 
to go out of repair. ' 

156. Q. Wo may take it that tho ahar is in such a 
Btoto of disrepair as to make it nocossaiy; and Mr. 

Ohllinm said in Gya that such neglect is common P — 

Mr. Oldham knows Iiis district very well nnd ho has 
no doubt thought n great deal about this subject. 

1 cannot spaak from gro.at porsonal Icnowledgo of it. 

I hnro heard that in Fainmau two ahars an in n 
state of disrepair. 

157. Q. Are there any grounds why snob a power 
should not bo given to tho Collector P — ^Tlio qiiostiori 
arises wliothor it is often necessary for tho Collector 
i‘1 interforo. If the ramindar does not lopnir his pains, 
them is no crop. Ho gets his rout in kind, and tho 
question is whethor any penalty in addition to this 
jois of crop should bo inflicted by tho law. About 
76 per cent, of tho Gya di'crict ia leased on Ihaoli 
Or prodiieo rents. It is n now idea to mo that a 
penally slioiild ho inflicted on landlords who neglect 
their duties in this matter; but I do not say that it 
Would he wrong to give 3District Officers power to do 
necessary worlra which the landlord neglects. I Iicsi- 
tnto to give an opinion, but would say that the zamm- 
dais should always bo allowed to show cause to tho 
CpHcctor ns to why ho docs not repnir tho pain or 
ahar, 

168. 0. Mr. Oldham respresonts that thoro nro very 
serious disputes now going on with regard to tho mak- 
ing of 7101115; those disputes sometimos load to riots 
und hloodshod, nnd the Collector hns to mako an 
order if tlmro is going to bo a hrcnch of tho peace. 

Ho says — 'T should bo allowed to intorf-sro botoro nnd 
to giyo an ordor ns to how tho stream is to bo 'regu- 
lated.” Would you bo prepared to support thntP I 
do not wnnt to urge you to express an opinion P — ^Yos, 

Ti Is bettor that tlio Colloctor should sottlo 

mint than tho Civil Courts. I should agree with the 
Collector. ITo would hear both sides nnd would somc- 
timos wnnt skilled nvdico; I should prefer Iiis decision 
to tho MnnsilPs. It would snvo n great deni of liti- 
gation Aiid expense. 


Mr. M, Fjkccane, Commissioner of the Presidency Division. 


(Calctttla, Eli 

1. Q. (ilfr. Afiiii-iUificl-i’jisiV,)— IToii arc now Cominis- 
siciicr of tlio Presidency Division P — Yes. . 

2. Q. You havclieen Director of Taind Pocords nnd you 
have also been Manager of tho Darhhnnga EstntoP -I was 
Settlement Officer in tho Darhhnnga Baj and also acted ns 
Manager of tho Darhhongn Ihij. 

4. Q, Yon have also boon Hovenuo'Soorotniy to tho 
ns DircAor of I/uid Records and AgrieuUaro and in super- 
vising tlie survey nnd rccord-of-rights in Bilinv nt tlio 
beginning of tho qiamUons there. I had cxpcrionco of 
Bilinr also na Manager of the Dnrhlianga llaj, and 'during 
the famine opcralicms of 1806-1)7 1 wont over Noiili Bihar 
several times examining famine operatioua thiyo. 

4, Q. You liavo also been Itcvcniio Secretory to the 
Government?— Yea, and Secretary to the Board of Jfovonuo. 

6. Q. I may add yon linvo special Iniowlcdgo of tonniicy 
qiirstioiia, having given great nttoiilion to it and wiittcn n 
book on tho HulijoctP— I do not know tlial writing a Imok 
implies great Imowlcdgo. At any rnlo I hm;o given special 
allenlion to tho subject. „ 

0. Q. I will> first of nil, nsk you if you linvo any opinion 
to give on any of tho larger sclionios of iiiagnlion suggeslod 
to ns P— I have bod no sliccinl cxpOKlnnco of any of the larger 
schemes of irrigulioii. They never emue oUkially before 
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ino for examination citlicr ns Bcveniio Secretary or in any 
other capacity. They nro managed hero by the Public 
■Works Dep.arlmcnt. I may B.ay that no largo scliemo 
of irrimtion lias ever boon officinlly cons'dored for the 
Presidency Division. In Nnddia and Murshidnbad thcro 
ore about 1,400 square inilcs in which distress prevailed in 
1896-07. Tho distress in Huddia wns -not quite so bad 
ns llio northern parts of Bihar, but still it was very sovero 
there. Dwarkniintli Sircar, Bai Bahadur, wiio wns for 
20 years or more ^District Engineer of Knddin, and 
who Bupervisod fhmino relief operations thcro, tells mo 
ho has two scliomos now to suggest. One is a canal from 
tho Ganges from Laltakuri vtd Bnrlinmpur and Nuddm 
■ down to a place that is C miles north of Krislmagar (show- 
ing tho map). The other schonio is tho cnnnliration of tlio 
Bharab river, I need not go into details. WholUcr tlicso 
BchcmcH arc fwisiblo or not, i cannot a.av. I ran olTcr no 
opinion on that pbint, lint tho Bai Balmdur is hero, and 
if the Commission wish to oxnniino him ho will ho nlilc 
to explain Ihcso achemos. 

7. Q. Do yon consider Nuddia liable to sovero famine? 
— I'cs, p.wl of it is. 

8. Q. I SCO that in 1806-97 tho immbera employod 

on works was only 11,000 P—Nuddia suircred in 1873-74,; 
again in 1806-97. .. • 


Jlfr. M. 
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9. Q. 'What rdief was given ?— Relief works wore atartod 
and gmtnitoas relief was given. 

10. Q. To how monjr people P — The total nnmher of por- 
iiOiA who Bcfcnally received relief on Nnddia relief works 
in 189G-97 was 3,712,666 units.* 

11. Q. That is not at all large compared with some dis- 
tricts?— It is as largo as Saran 'for example, ahd i* 
the number for part of the ^district; whereas the 
Siiran figures are for the whole district. The percentage 
of the nnmbers that received relief in Nnddia on tho entire 
population of tlic area affected^ was as !arge in Nuddia as 
in the worst parts of Biliar. ' 1 do not say tlieso districts 
ore so liable to as severe famine ns tho worst parts of Bihar, 
but they suffered from famine on every occasion that we 
have had famine. 

12 . Q. Is tliat tho number of persons on, works or 
the number of persons receiving relief ?— It is the number 
of persons on relief works. Tho number of persons on 
gratuitous relief was very much higher. Tho highest number 
on relief works in Nuddta in ISGC‘97 at any one time was in 
round numbers 28,000 and on gratuitous relief 83,000. 

13. Q. Do you know wlw the number of persons on gra- 
tuitouB relief was very mucfi higher than those employed ? — 
— Une reason is that it had never been the custom for 
Mabomedan women in that part of the country to do 
outdoor work. Wo found that the women and children were 
getting emaciated at the start and refused to come on to 
relief works, and therefore wo had to distri Wo gratuitous 
relief to them more freely, and with less severe tests than 
clsowlicre ; and, secondly, the Collccterdid not, I think, suiR- 
ciently insist upon people being driven to tho works instead 
of giving t'hcm gratuitous relief.^ Tho number of persons 
on relief works was less than jt might Iiave been expected to 
he, and the number on gratuitous relief was much larger. 

Id. Q. We were told that ^Nnddia is likely to be as 
severely affected as Satan?— Yes, a particular part of it. 
Saran was not very severely affec_tcd, and in fact the dis- 
tress in that part of Nnddia to which I icfcr was far and 
away more severe than it was in any part of Saran. I had 
been over the whole famine area in Bengal and Bihar several 
times during the famine of 189G-97 except Chobi Nagpur and 
lihaboa where alone tho ramino Commission found famt with 
the insufiSciency of the relief given in Bengal and can 
tojtify of my own knowledge that the distress in parts of 
Nuddia, and tho failncc of the crops there was far greater 
than in Saran, and that tho people there were quite im- 
poverished. The soil is a light sandy soil, and a bad system 
of land tenure known as tho nliandi system prevails there. 

16, Q. (I7(C PrerWent.)— Is thcro any possibility of 
developing minor irrig-ition works in Nuddia ? — It is not the 
prootico to imgato from wells there, but it may be feasible to 
do something in that way. 

16. Q. The matter will require a great deal of inquiry? 
— Yes, and the people would liavo to be trained to well irri- 
gation. They know nothing about it at present in that 
part of the conntiy. 

17. Q. Can you tell us anything regarding minor irri- 
gation such as a/iarf, pains, canalisation of streamy etc. p 
— ^Vken I was Settlement Officer in Darhhanga, I sur- 
veyed and settled the rents of entire parganas and was en- 
gaged in that portion of the country near tho Nepal Rentier 
for several years, I found tho people themselves made lands 
across the hill streams that came through from the Nepal, 
and they irrigated their huids from tho ivatcr diverted from 
these rivers They first made anicuts and took water by 
means of them from above these hands and drew it on by 
snialicr drains to tbeir fields. When the hand was made 
higher up tho stream and shat off tho water lower down, the 
people from beloiv came at night and sometimes by day, 
and cut tho hands (which were made of c.irtlO with the 
result that rioting often ensued. It occurred to mo at tho 
time that it might bo useful to make permauent weirs and 
sluice gates on these rivets, and 1 had the country examined 
by an engineer with a view to ascertain whether that coedd 
be done. He drew up plans and estimates, .and tbe scheme 
was considered by tbe Court of Words under which tho 
Darhhanga Estate was at the time. The Court of Wards said 
it was a most valuable scheme and ought to ho carried out ; 
Jiut as the estate was soon to pass out of the hands of the 
Court of Wards, they preferred it to let it lie over until the 
Mai’iaraja camc of age. 1 left the Darbhauga Raj before 
anything was done. I understand that nothing has since 
been d&ne in the matter. It is worthy of inquiry whether 
the watei .supply from the hill streams coming down from 
Nepal cani-Qt be utilized more than it has liitherto been 
utilized in a.,j,g wbicb arc not commanded cither by existing 
canalst ortliav ,jqj be commanded by proposed canals. 


The estimated cost was only 'half a lakh or one lakh'^ and the 
Raj rayats were willing to assist with labour and tho 
hlahataja would perhaps ho also glad to conixibuto, 

^ 18. Q. Have you never been confronted with the objec- 
tion that tho river was bunded op in Nepal, and that you 
would not get water at times ?— Yes. Tho rivers are some- 
times bunded up in Nepal, bnt if that were always tho case, 
there would bo no use inraynts making fiunrii lower dowa 
as they do ; the people would not build these hands if 
■ordinarily tho water js not allowed to come down. In n 
season of drought there might bo that difficulty. 

19. Q,. What would he the use of permanent lands if the 
water is shut off ?— As a matter of fact, the water is not shut 
otT in ordinary years. In years of great dreught it is 
perhaps shnt off, and in years of short rainfall in Nepal 
these dtentfr might possibly be of little nsc. Our rayntsvery 
often went up and cut the hands in Nepal. 

20. Q. 1 suppose they (the Nepalese) have the right to 
make the hands P — Yes. 

21. Q. (Alt'. Aftfir-Afiici'cnsie.)— At any rate there is 
this imperfection in the scheme that in a year of bought (he 
■water might he cut ofE ?— Ye.?. Tho silicme is not a guarantee 
against famine, bat it would he most useful at otlicrtimcs and 
it may be in famine times if the Nepal authorities can bo 
persuaded to let surnlus water come down.. In 1897 com- 
plaints were made that tho Nepal iiuthorities stopped tho 
importation of grain. Wo addressed tbe Government of India 
and asked them to bring influence to bear. I do not know 
wh<at vvas done. At any rate the proliibition regarding 
imporiation of gr.ain was withdrawn. The Government of 
India also addressed tho Nepal Dnrl«r about lands and tho 
Nepal authorities helped ns.t It may bo possible to make 
atrangoments wth Nepal regarding bunds and to arrange 
that the Nepal authorities should hare sluices of their own. 

22. Q. You think that the Nepal Government is not 
likely to prove unreasonable in the matter ?— I think it may 
be possible to mal<c ^ some arrangements with Ncral, but 
cannot sav for certain The Nepal Durbar helped us in 
1896-07. “ 

' 23. Q. It occurs to me that in self-defence Ncjnl would 
take all the water that it could .’'-yQuito so, but Nmal may 
arrange to lot water como down whon not required for its 
own people. 

24. Q. If you had had this sehemo carried out, would they 
have taken the water every year? Wo have Imd some 
evidence of tho fact that they would not want water in good 
years; perhaps not more than once in four or five years ? — ^In 
that part of the country to which I refer in the north-east 
of tho Daibhanga district, Alipur Porgann, .which is a rice 
country, they wjint water every year ; they make hands 
every year; I cannot say this would apply to tho 
wholo of the country. It is almost impossible to enunciate 
any proposition that would oppiy to tho wholo of tho 
county. 

25. Q, You do not Imow anything about these little 
Ciiiuiluation schemes of Hr. King ?— No, I bavo never seen 
them. » 

26. Q, With regard to the canalisation of tho Kamla, 
Mr. King said that though all tho other streams may bo 
bunded up by Nopal, the Kamla would not he bunded up. 
I cannot say whether ‘your schemes are connected with the 
Kamla ?— No ; an account of my schemes was in m 3 ’ settle- 
ment report of Psrgana Alipur. (Rcport'handcd in.) ' 

27. Q. In this countryyou consider there is considerable 
room for extension of minor irrigation ?— My- opinion is 
th.at tho matter ought to bo carefully inquired into by pro- 
fessional officers of tho Public Worbi Department. 1 should 
not like to go so far os to say tliat there IS a possibility of 
extending these hands everywhere in North Bihar. T 
should thiuk it would bo best to have tho country surveyed 
and tho possibilities of extending bands and other minor 
irrigation works inquired into by tho Public Works Depart- 
ment. 

Sf. Q. You would approve of an official being given to 
assist the District Board in carrying out works of this bind ? — 
I thiuk it would ho better to give an officer to the Collector. 

29. Q. How would you propose that a work of this kind 
should bo paid for? Would you be infavonr of tbe impositicn 
of a cess as regards these minor works? — If the Govern- 
ment drew up a wcll-considerod scheme and laid it before the 
landlords and tenants of the areas affected, and the people 
knew what the cost would bo and tho benefits derived, i 
should like to leave it to thornselvcs to settle how tbe cost 
should be paid. In some cases tenants would bo veiy 
glad to TOy and in other cases landlords would be benefited 
and would agree to pay, and in some cases the Government 
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could poi«sibly_ be bonollto,d. Wboro land ia brougM 
under ^ cultivation by irrigation .vrbich would remain 
iiinciiltirnted but for im'gntioni tbo landlords would qet 
rent for newly cultivated land wliicli they otlicrwiso 
would not rccoirc at nit and sbonld bo called upon to piiy 
n 'barge proportion of it, when tlio outlay incurred for 
bringing tlio land under enltiration avns not made by 
tbcmcelres. As regards the land already under cultivation, 
tbe iny.xt chielly pots the benefit of irrigation because tbo 
landlord is not entitled to enbonce rent for worlis of im> 
provements which bo bas not himself paid for, but he gets 
some benefit in the shape of sconrity for the ic^ulor paj" 
mont cf bis rent. Therefore it would bo impossible to say 
generally wlictbcr a cess should bo imixiscd on one or tbo 
other, or both. In each c.ise it would bo very much n 
matter of errnngcmenl. The pcitcral pr!ncj|i1c should be 
flint those who benefit by irrigation should pay for it- 

50. Q. Yon arould fell them what the cost is, and if they 
accept it let them pay P— Yep, but the imjpositlon of n ec^a on 
Inndlwd and tenant gcnemlly would, I think, be objeetioiiablc 
and diOleult to work CQuitably. 

51. Q. Is the innchineiy that is emjiloyed in the Em* 
binkmenf Act or the Drainage Act suil.'ible for consulting 
people a.s to wlint they have to pay p— The District Hoards 
liavo pouTr ntider the Dongal Sfinitary Dmiimgc Att to 
uiidcrlnke large or pitmll sclienics of draimipe xvbieh are 
intendc-l toiin]irovo the rnnitatimi of the locality and a cess 
extending wer 30 years is iniimsed, on the principle of 
the ro-id cc«, on landlords and tenants in order to p.ay the 
cost of such sdicmcs. A large drainago and einbankinent 
scheme has recently been propo«cd in the 2 t-l’aig.inns under 
flic Bengal .SaniLirv Drainage Act and the landlords and 
feiiantp have agreed to py for it by a ces« extending over 
30 ye.ars. 

32. Q. And ns regards irrigation works ? —There is no 
objection in principle to District Boanls c.irrying out a 
work of irrigation, but the diificiilty i>i in doyising a cei? 
wbicli woiiid l»o just and fair and which a District Board 
can be reasonably cxiiected to realise. Tlicrj may bo no 
d'iilcaUy in banding over the carrying out of these works, but 
there is difilcnlty in the ce«s itself. As regards money 
spent on eanitary drainage works, nil the landlords, tenants 
and olbers of the area aiTected benefit by sanitary improve- 
mcnia Inrougbl about at Ibcir expense. Tiiey oil benefit by 
the ranitation of a coautm In the ease of irrigation works 
that cannot bo eaid. Some derive benefit j others do not. 
Some holdings benefit and some do net. Same fields in the 
same Jiolding benefit and others do not. The District 
Doirds have not got the agency by which they could dis- 
tingiiisli in what portion of a given area a cess should bo 
imiKiscd and in whet it slionld not. There may ho cases 
In which the District Board with the consent oi the people 
roiiretncd could stnrt n scheino nnd realise n cess. I would 
simply empower them to undertake suck wnrla, bul'I would 
not give tlicin power without n full loiforcncc to, and 
approval by, Government to impose a ces.s for iiri^tion 
works. - A ccss roust lie apportioned fairly and e^quitably 
according to 'the benefits received for it, othcnvi«c some 
individual interests may gain nnd othcis sulTcr.. 

33. <2. Tlie consent of the people line to be taken under 
the Einliankment and Dniinnj'c Act ; how is it obtained ?— 
Koticos are issued and the majority of the landlords' opinion 
is given eiToi't to. 

.3-1. <2. Uliat notice P By la'af of drumP— The con«cut 
of the people niT(>ctc(1 by an aiubaiikineiit or sluice lias not 
to be obtained linder the Einb.anbnont Act 1 1, B. C. of 1 882. 
The Gcn'erninent is empowtred to net without tlioir consent 
after I heir objections liaa'cbeen licanl. Objections nro invited 
by notices, proclamations and heal of drum. Under the 
Bengal Drainage Act the assent of tbo majority of the 
landholders -is required before n driiiuage sclicrao can bo 
imdcrtakcn, and their osscnl has to bn given in writing. 
Under the Bengal S.anUaTy Drainage Art the District Boarils 
or Municijidliires'nilecled Imvo to apply for any saniluTy, 
drainago or other scheme they may wisli to carry out. 

35, Q. Tlie consent of tbo majority is mifiicicnl P— Yes, 
where cnnseni is required, f-r., under tlio Drainago Act and 
Banit^ Drainage Act. 

3G. Q. No attention is paid to the views of tbo minority ? 
—They linvo to pay tlicir slinro of the cobts, but objections 
of tbo minority aro^rcccivcd in writing nnd considered by 
Government beforoV nebemo is sanctioned. 

37. <2* reference to tbo management of works by 
District Boards, I distinguisli between other District Boards 
nnd tliose that wo call strong Boanls as in Bihar wlicro 
a lot of European planters and 'big ' Tamindnm arc on the 
Board f — 1 am afraid that Bihar is just Iho very place 
where I would insist upon a full report -to the Government 


ns to the justification of tho cess, and I would insist 
upon an approval of it hy the Government hoforo I allowed 
the District Do<ards to impo.so it. ‘ 

38. Q, Thatisnotmyjioint. As regards tho management 
of works, thero would lie a bettor chance of intelligent and 
careful management of such a Board as I referred to in 
Bilmr than elsewhere P— Yes, bnl I would not allow a cess in 
Bihar to ho imposed hy the District Board for iirigation works 
without tbo knowledge nnd approval of Government. In 
tho case of drainage, omhankincnt nnd sanitation works from 
which landlords nnd tenants alike benefit, I tliink a cess on 
tho principle of tbo road cess is justifiable, nnd that it 
offoro-s tho mo.st ennvenient w.ay of realising the costs of 
snch wMks, Under tho Drainage Act VI of 1880 tho costs 
of drainage schemes are realised from pTojirictors and 
tenure-holders holding at fixed rates and they are left to 
sue their tenants for cnhanccmcut of icnt on iho ground 
of tho improvement ofEceted by tho embankment or drainage 
work or to arrange for optional poyniont of tho corts by the 
tenants (see sections 42 and 43 of the Act). I think this is 
not £iir to the proprietors The cost of such schemes should 
bo realised from landlords nnd tenants hy a ccss on the 
principle of the rosd ccss, and this would popularise sqch 
works. If it ronld bo shoivn that any particular irrigation 
work would benefit all the landlords or tenants, or both, of 
a p.arlinilnr area, there would bo no objcclion to the imposi- 
tion of n W 1 S on alj the landlords or tenants, or both, over 
that ore, a in proportion to the honofits received. 

39. Q. Is your knowledge of Sarnn snflicicnt to ou.ahle 
you to give us an opinion ns to whether you would allow a 
cess there ? — I have read papers on the subject wliieh came 
befora me as Revenue Secretary. I should not like to olTor 
a positive opinion without knowing more of tho local con- 
ditions, but it struck me on going tbreugU tin* papers that 
the cess would not be jnstified. 

40. Q. Why not P— If you consider tbe subject from the 
owners’ jiomt of view, tlicr.‘ is tho objection to it whieli I 
have already mentioned that they cannot get enhancement 
of rent on tho ground of irrigntiou works avliieli have not 
been constructed at their expense and tlicrofore a ccss can- 
not be justly imposed on them. If the ccss is meant for the 
tenants, they can at present take water and pay for it if they 
wish, nnd if they do not srisli to tnko it, it is difiicult to 
justify forcing them to take it. I am not, bou'cvcr, prepared 
to say positively that the local conditions mnj' not be 
such ns to justify a coss. 

41. Q. I would like to know wlictbcr you consider that 
any additional stimulus could bo oiTcred irith ndvontnge to 
landlords or tenants to improve tlieir means of irriga- 
tion by seeuritig to tbein a return for their outlay P — • 
Under tbo law, ns it stands in Bengal, every induce- 
ment which is possible by law to bold out for en- 
couragement of improvementa by Inndlords nnd Icnniits 
is atTnrdcd bv tbo Bengal Tenancy Act. A landlord can, 
.under tho exlslmg law, if ho propo-'cs to carry out an im- 
-movement, take an agreement from tlie tenants bcforchiiiul 
fur payment of ctilinTiccd rents Thero is absolutely no 
restriction ns to Iho omount of cnlinnecd rent that a 
landlord can take by contract from his tenants on tlic ground 
of improvomciits e.xpeufcd at his expense. If tho tenants 
will not npop bv eoiilract to p.ay cnlianeod rant in coii- 
seqiicnci' of n Inndlord’s contcmplnted improvement, lie can 
under Iholmv still make it ami sue for eiilmncoment of rent 
and get bis enlinneement, so that ns far ns tho landlord is 
concerned Ibo law does all thatilc.an do in tho way of en- 
couraging him to mal-c impiovemcnls. Now, ns rcganls tho 
tenants, tlie majority of them, both in Bihar nnd Bengal, some 
€0 per cent , I think, nro occupauoy tenants. They have 
occupancy rights. If an oeciip.'incy laynt digs n well or 
makes a lank or carries out any other improvement, nt his 
onui exjwnso, he is entitled under tiio law to have the benefit 
of that improvement to hirosolf nnd to his successors for over. 
Tho landlord cannot enhance tlio rent on .account of an 
improvement executed nt tho expense of tho inynt, and if by 
an}' means the rnynl should be ejected, lie is entitled to com- 
ponsnlion for the unexhausted value of improvements made 
by him. An ocoupancy rayot is also entitled to make 
improvements sriUiout tlie consent of tho landlord unless 
tho landlord wishes to make it himself and vice vmd. I 
do not see that tho law can do anything more in scouring to 
landloids nnd tenants tlio benefit of improvements made by 
them. 

42. Q, Do landlords nnd tenants thoroughly nndcratnnd 
their privileges under the law? — I think noli it may well 
bo naked why it is when the law is so much in favour of 
improvements being cavried out that no great improvemento 
Imvo bcon carried out sincotho Bengal Tenancy Act has boon 
passed. The' reasons nro ns regards the landlords in Bihar 
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jVr. M. ^ p-cat many ro-sharers ip the same estate 

finueane. nnil tiny will not, all agree and comlnne to cany ont 

"""* injprorements. Tlio rajati do not understand the law. 
Even when they wish to mnhe wells or tants they some- 
Itmcs have not Inc ncccssajycapibl, and again I am afraid 
that dlilicnHics arc placed in the way of the ray.atii sinking 
wells or making tanffl, or carrying out other improvements 
hy landlords exacting salamit and placing other difEcnliles 
in the way. 

43. Q. Can yon snggest any steps which coaid ho taken 
to make raiata hcltcr acquainted with their pririlcges under 
tho law? — Tlic record of-rights which is being made in Bihar 
will, to some (*xtcnt, enahln the rnjals to understand their 
rights, especially with regard to the question of enhancement 
of rent which is tlio most important thing, hccanso any man 

• a'ho gets a docnmcnt os the rayab all do whero n record- 
of-rights is prepared, statin« what liis rent is, and what he 
js liable to pay, will prohah^ refuse to pay any higher rent 
illegally demanded than that entered in that docnmmt. I 
think 't would ho possible to enable tho i>eoplo in tho 
villages wlicro record-of-rights are made to understand 
wluit tlicso rights are in tho iimttcr of making and benefit* 
ini: hy works of iinproveincnt. I also think that, with 
reference to sinking of wells and making of tanks, mneh 
may ho done in the way of fnsilitios by giving of loans 
under tho Land Impros’cmcnt Act, 

44. Q. Yon think that, with tho object of enabling 
tenants to understand what their rights nro,_ tho preparation 
of tlie nicord-of-rights will constitnto a considcrablo stop in 
advance, and that where it lias been framed they understand 
better tlinn tlioy did before?— I think that they cer- 
tainly understand what their position is ^better than hefoic. 

I am not aware of any special steps having been taken to 
make thorn bettor informed as to their rights regarding 
improvements, hnt that they undersbind their rights 
generally better where a record-of-rights is prepared 
admits of no' doubt whatever, I proposed long ago that 
an abslraot of the rights and liabilities of tenants shonM 
be given on tiichack of the hhahaa* which they^ receive 
where a record-of-riglits is being prepared. This would 
bring home to them a knowledge of their rights to make 
iinnrovoments, but tho proposal was not accepted, hocauso 
I believe it was feared that the abstract might miskad 
or unsettle tho tenants. 1 still think this ought to be 
done. 

46. Q. (iLfr. Rajamtna JfwffaKar.)— Mr. Milno and 
Ram Nacain Singh both rerv strongly urged that the 
registration under section ,33 oftbo Benpl ^Tenancy Act 
for improvement are a’Oty stringent, and that it is practically 
impossible for zamindare to establish a claim for cnbancid 
“ rent?— This registration presents no dilTicnlty in their 

way ; tho only necessity whioh exists under this Act is of 
Laving an improvement registered. 

46. Q. That is tho difFonlW which, wo aro told, prevents 
the onlinncement of rent?— Here are the sections 8.1, SO and 
81. (Reads.} There is nothing to prevent a landlord from 
having his improvement registered An application to 
register an improvement can be refused, after injni^, only 
by tho District Collector himself under the rules in Chapter 
III of tho Tenancy Act Rules. The Collector is not likely 
to refuse registration or to .place difiicalty in the way where 
liho improvement is a real one. 

47 . Q, (If?', ilficii'-AfacI'cnsie,)— Doyouthinkthatthere 
may be any objection on tho ground that the disrepair, which 
the so-called improveraent set right, was due to previous 
ncglcet on the part of the landlord, andtlint the improvement 
was only a fiJfilmcnt of a neglected duty?— That difficnity 
may arise perhaps in Gyn, but it does not arise tiironghout 
the coiintiy generally. And in places like 6 y.a where a 
landlord is by custom bound to keep up these works, whether 
it would be an impiovcment to merely spend money on doing 
wi at ho is buund to do and whether a rayat is hoantt 
to pay enhanced rent on that account, is a question of fact 
which might bo tried in the Civil Court. I should not like 
to say positively. Tho difficulty does not arise thronghont 
the country generally. Tho case of 63*0 is a special case. 
Moreover, oven if a Collector were to refuse registration 
under section 81 of tho Tennnoj' Act, landlords anil tenants 
can Lave evidence recorded of any improvement alleged to 
have been made. The evidence must be recorded in accord* 
ance with tho provisions of sections 18*2 and 184 of the CivU 
Frocednre Code ; the record is admissible in evidence in any 
luit or proeednre between tbe landlord and tenant (section 
81 of the Act and mlo 7 of Chapter III of the Tenancy Act). 

48 Q. Are improvements registered hy landlords?— Not 
gencrolly, because they do not very often make them. They 
are very often ignorant and go on according to tho custom 
of the counti}'. Bat many improvements have been 
icgistcied and tiio number of registration is'increasing. 


46. Q. You would not like to rce the Gollcclor given the 
power of enhancing the rent instead of the Civil Court? 
— Not generally. Revenue Coart formerly tried all rent 
suits and the system was deliberately abandoned. 

60, Q. Tho zamindar would prefer it?— Tlie Collector 
might perhaps give a larger enhancement than the Civil 
Courts, and proprietors would naturally like facilities for 
enhancement ; but yet when tho Bengal Tenancy Act was 
being amended in 18P8, the British Indian Assonation 
representing tho z.amindarE prcfctied that enhancements of 
rent in tho permanently settled areas shnuld be left to Ihe 
Civil Coarts and not trunsforred to tho Revenne Authorities 

61. < 2 * In determining tho nature of tlio improvement, 
do not you think the Revenue Officer with all liis experience 
is likely to do it more satisfactorily P — The Collector now 
determines the nature of an improvement, 1 e., whcllier any 
work is an improvement or not. I think there is a great 
deal to ho said for the view that, in tho ease of cnh.incpment 
on tho ground of improvements, the Collector and Revenue 
Authorities aro hotter qualified to jiidw what is an improve- 
ment and how far enhan'^ment of rent is justifiable on 
that ground ; hnt ns to enhaneemenf of rent generally bn 
other grounds, T should prefer the Civil Court. It is to he 
obsc^^'cd that Collectors have, under the rules in Chapter III 
of the Tenancy Act Rules, to decide wliat is and what is not 
an improvement before they register it and to record 
evideneo of improvements. 

52. Q. In Bombay landlords get lar^r enhancements 
in Civil Court P—lTcre on whichever side yon put the 
burden of proof, that side loscs_by going to the Civil Court 
In tho case of Revenue Anthorit'es proof is not so difficult. 
Tho Collector or Revenue Authority may go to tlio spot and 
ascertain the fact. I may mention an instance of how 
improvements are impeded hr ignorance of rarats and how 
sometimes diffionltjes arc placed m the way hy landlords. In 
the D.'irbhanga Raj when I iras making the settlement there 
in 1876 there was scarcity and relief worlcs were started, 
and the rayats of some villages' came to me and said tliat 
they wanted permission to make tanks and I gladly gave 
them permission to make these tanks as relief works ; 
hilt I found tliat the custom had been before a rayat was 
allowed to dig a tank tbat ho shenld oxocnte a written 
agreement to pay Rs. 250 salcmi, and continue to pay the 
rent of the land nnd to be in no way entitled to tho fish or 
otlior produce of tlietank. I pnt a stop to this state of things, 
nnd the result was 'that in ono juirgana in tbat year of 
distress, there were no less than 5 1 tanks, nmdo by head 
rayats at their own expense, .and tho Darbhanga Baj 
had to p.aT notliing for these tanks. That illustrntes to 
my mind that mncii can ho done hy encouraging rayats to 
make tanks and wells for the improvement of their holdings 
hv informing them of what their rights are, nnd by scoing 
tb.at illegal obstacles are not placed in their way, 

63. Q. You mention want of capital ns one of tho diffi- 
cnltics. "Would not that bo remedied bj* improving tbo 
system of kking advonces? — Yes. 

64. Q. At tbo present moment tbe amount of advances is 
very small?— Yes ; I think that avoidable difficulties nro 
placed in the' way of people taking loans under tho Land 
Improvement Act. In tho matter of making budget pro- 
visions for loans tho Collector has before August of tho - 
cuiicut year to make out inn cstininto of his require- 
ments of tho following year. It is difficult for Collec- 
tors to foresee what their requirements will ho so i^rn 
head, imd, ns a rule, they estimate for very little. Then if 
during tlio fcffiovnng year a rayat or ziimindar comes to tho 
Collector to tnko a loan, if ho has not made .budget provision 
tiic result is that tbo landlord or rayat does not get the 
loan and goes off to the bania and gets it from him. But 
assuming that 'budget provision has been made, tho appli- 
cant has to como under the existing rules three times to the 
Collector's offico before he gets the mon^. An honest nnd 
industrious rayat hntes going to tho Collcctoria office far 
away &om his village. He docs not know tho ways of the 
place and he is plundered hy the amlaa and tfie people 
round tho Court nnd he is kept hanging about the Court for 
several days. All that naturally interferes with his inclina- 
tion to take an advance. All this may perhaps bo remedied by 
authorising Collectors to spend every year a certain snm of 
money which may ho provided for in tho budget of erciy 
district and by also authorising Collector and S^-divisioual 
Officers nnd other Rovonno Officers to make inquiries them- 
selves, nnd whenever they see that there is' at^ work of 
improvement, whether a well or a tank, that is Ekely to be 
profitable, to tell the people concerned that tliey have money 
and nro willing to odvnnco it thoro and then on adequate 
security. If some such scheme were adopted, 1 think it is 
likely that tho rayats of Bengal may in time oxccuto im- 
provement' on n very much greater- scale than has ever 
been tbonght of. 



SEIiEOTED EYIDENOB. 


B6. Q, ^I^orois a precedent for this prfletico wliioh is 
ndopteainthoOpinm DoportmontP— Yes, end the .result 
M that the Opium Oflioets hove advanced largo suins 
for rvolls on land suitable for opium. I think thoir sor- 
■ should bo omployod for making advances for all 

other Kinds of improvements and not Mono for irrigation of 
wmm liyids. I nndorstond that Opium Oilicors liavo vory 
liltlo to do for considornblo periods of tlio year, and I would 
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proposed that ho slionld give notice to tho landlords to make ' 

repairs when the works wore found in a had state, and that ^inueatic. 
ipho landlords failed to do BO, tho Collectors should have 
the power to carry ont tho work and ohaigo it to tholand- 
s strong measnro P—A^s regards Beneol 
and Bihar gonornlly, I do not consider that any siioli 
measuro is required, but whether in places like Gya, whore 
peopiu have to combino to make and maintain irrigation 


suggest that tlioir services shonld bo utilised in working iTr" *;■.*" imgaiion 

ont schemes for wells and tanks, and in making these to |;>to the Collector siioli powers 

ndvancos. ^ shonld not like to offor an opinion 

60. Q. Conld not tho SubdivisionnI OOicors do this P — 

Yes, so far ns other dntios permit, but one difllouUy Colice- 
tors and Sabdivisionnl Oiliccrs have is this that, aUhou<'h 
they are all nnxions to introdneo improveraonts, they ^ 
hnnipered by want of establishments and by otlier works. 

I certainly think that it would bo letter to have special 
officers in every district if possible to oxamino the district 
and see what conld bo done In the way of onconra<-onient 
n{ irrigation and oilier improvcincnti. ° 

67. Q. TYitb regard to tho budget provision, would you 
rccotniiicnd that tho Collector sliould linvn for so many 
years a certain fixed sum placed at his disposal from which 
ho Cnuld ninko leans withont anf of the delays and tho 
trouble that at present nrlsca, and further that ho slionld 
report every year to the Beard of Itevcniio why it is that 
ho lias not been able to spend the money, and that he 
shonld bn cnconraged to spend that money on nscfnl 
schemes P — Yes, if possible. 

63. Q. Yon would liavo careful inquiries iniulo ns to tlio 
work on whicli lie is going to spend money, and that he 
should, wlillo on four, mnlio tlio ncce<sary inqiiirlm regard- 
ing security P—Yos, personally and by moans of sulTordi- 
nates. 


69. Q. TPonld it not also bo necessary to have some 
ngenoy to insp-mt the work to make sure that tho money 
Was properly appropriated P— Yes. 

60. Q. Ho should give the money out by instalments 

and inspect tho work each time, before he gave mere P 

Yes. 

61 . Q. Do yon think it desirable to have a McorJ-of-rlglits 

in sva<erP— I think that in nrcai like Gya and other parts 
where disputes arise' about water or tho oiistom regarding 
the distribution of water, it is vary dosirablo indeed that the 
existing onstnm should bo oseortnined and recorded, and 
wlioro dispuies arise that nn ngoney shonld bo provided for 
Bottling these disputes. AYhcn I was Bevonue Secretary 
orders wore, I think, given that tho rights of villngow in 
tho ond in reservoirs of Gya nitli regard to tho 
dislribntion of water should bo recorded in the rccord-o^ 
rights, and that where disputes arose they sliiiiild bo sottlcd 
by tho Revenno Officers whoso decisions of disputes liavo tlio 
force and eficot of a Civil Court decree. Wlion any dispoto 
arises in making a survey and record-of-rights in por- 
maneiiily settled arena, the Kevenne Offiocr ii bonnd to 
decide the dispute and Ids' decision bus tho force of a decree ; 
and that npiifies just ns much to rights and customs regard- 
ing water as to any other conditions of flic holding. Whore 
tliero arc no ilia]iutej or where a record- of-rights is not being 
prepared, J do not think it would bo woilh while to lake 
np the question and make a rccord-of-righta in water. 

02, Q. Where rights are complicated and lead to disputes 
yon think these rights should bo framed ?— Yes, wheio n 
Tccord-ol'iights is being made, Revenue Officers should 
record tho ousloms niid rights of the people in water just in 
the saiiio way ns they record other rights and customs. 

63. Q. In tlio Gya district it was suggested that wo 
should give the Collector power to mako landlords keep their 
2)al7is, bttttds and ahart, in n state of repair. It was 


. - - — ........ « „„„ „„u,. opinion 

witliont looal inquiry and moro knowledge of tho foots 
than I possess. 

« regard to wells, do you think that in certain 
jarls of the jirovincos there is room for oonsiderablo oxton- 
sion of woll-irrigntioii P— Yos. 

6a. Q. In oil tho places whore the soil in nnlinMa nml 
water within n ronsonnblo distance P—f 

when the searoity of 18!)6-g7 bemm I fnimil h 

‘*>0, bond, I do not think much 
can bo dono in tho of making wells for irrlgatin<» ™ico 

that^rmK fnulKher 

fl(l. Q. You would not despair of training the people®- 

was heneCowI, 1 think that they would adopt woU-irrigation. 

Cr. Q. Havo yon over tried bringing onltlvalors from 
other p.yi8 of the conntry where well-irrigation has heon 

donoP--Ilinvo nntpeMOMiry tried this, but I think it has 

been tried by tho Agrioultarnl Dopiirtmont. 
bo^bloUelljSSf Mr. Allen will 

CD. Q. {dfr. Rajaratna Midaliin’.)— Would loiriBln- 

tionbonoccsssryto prepare record-of-rights in watorP-No. 

70. Q, You think sootions 101 and 102 of tho Ennn.ni 
Tonanoy Act contemplate it P— Yes. Rongal 

I »m! '^*^'’y®,''J?'*'®^ftoto_theinoidentsconnootod with 
laiid. Ihero is nothing ^out rights in water. I do not think 

n’mnnT’il®’! /, 7 Yes ; the section s-iys tho Rovoune 
Officer 18 to rooord the incidents of every tenancy nnd nnv 
other i^rlioulorB the Local Government may direct ; f tiling 
tho light to water fur irrigation of a liolding from wells 

iucL^toftreS^-."’"^^ 

I hare not heard the question over raised. I don't think 
that the quralion lins over been raised in the Civil Courts 
or before Revenue Ollirors. It seems to mo raanifeal that 
tho cusfoins nnd rights of tenants to water for irrigation, or 
the non-oxistoncc of snoli rights, as tno oaso may bo, are 
important iiicidciiti nnd conditions of thoir tenancies 


Tho Hononrablo Jlr. J. A. BounoinioK, C.S.I,, llombor, Board o£ Rovenne. 
(Caleulla, 8th Rovmher 1002.) 


1, Q. (Z7(C HfcsWen#,)— "With what part of the provinoo 
arc yon best acquainted P- With tho Patna Division and 
Bilinr generally, 

' 2, Q. Wo should like to liaToyoiir opinion about the Sai an 

Canals. Our inquiries show that tho people there nro very 
anxious to have irrigolion P— The planters, the Colleotor, 
Mr. Haro, tho Commissioner and others wero nil in favour 
of improving the canals, nnd I do not think tlml,fiom a 
tcolinicnl point of view, there is any real obstacle. It is 
very much a matter of money. The canals nro essentially 
faulty in system, nnd without conBideinblo expenditure of 
money they conld cot be put to mneh prnotionl use. The 
question is whetbor it is worth wliilo spending tho 
tnonoy,- 
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_ _ „ . . BrMrdill) 

3. Q. Sccnrmg any rolum for tho expenditure appears to‘ — 
bo the roam diffioiilty j all our witnesses in Bihar, from tlio 
Colleotor dowmvnrds, were of opinion that, if tlio canals were 
improved, tbo benefits would bo so great that it would bo fair 
to impose a cess of I anna in tho rnpoo of land rovenno 
in tho snmo way ns the omhnnkmcnt cess is levied in Sarnn! 

Mr. Mnegregor said that tho pooplo wore notiinlly olamorous 
rer irngotkin. In Piiriilin wo oxaiuincd Mr. Blacke, formerly 
Colleotor of Snrnn, who was very eraplintically opposed to th'o 
sebeme. Yesterday wo oxnminod Mr. H. 0. Jrnopherson, also 
n former Colleotor of Saran, and his opinion was vory mneh' 
tho same ns tlint of Mr. SInoke. There is thus this great 
divorsily of opinion. Wo would like to know yonr view on ' 
tho subject P— I am inolined to support Mr. Maophorson 
and Mr. SIncko, I cannot admit the fairness of imposing 

2l 
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Jifr.tT, At tin irrlp-itlon wh upon tlio ■whole dwtrict in order to henefil 
BourdiUoiit proclJeally only n part cE it. It is perfoelly true tliat 
•■^ - fiamu would benefit in a peneral way by there beiag no 
famine, jnst as the ■whole prorinco wonld boaefit ; bnl 
beyond this pcneral adrantiire I do not see why more than 
half this dislrift, whioh would pet notbio^ wheteror from 
"inipntion, slionld have to pnv for it. far as I can re* 
mealier, Satan eoninin* 1,713 sqnaro miles, or I,096.GS0 
acres, and aeeordinp to Colonel Ilaie's estimates, not more 
than 100,000 acres would he commanded by tho canals. 
Snran practically irqnircs iiripation less than any other 
district in North Bihar, becanse it is a thrcc-erop district. 
IVhonrTor wo have a famine in Bihar it eomea from fnilnre 
of the winter rioe crop. Bnt rice is not hy any means so 
important a crop as it is elsewhere. Jtabi is the mnst 
Important, representinp dOper cent., and then comes hhadoi 
with 02 per cent., and, lastly, tho aghanx rice with 28 per 
cent. These are the figorcs which were aviiilahle at the 
time of the famine in 18C0-P7 : they Iinvo been altered. ' 
somewhat since in tho Settlement Repirt, but the general 
proportion remains the seme. Tlien, nsain.tho cost of 
in.aking those canals really oOeclivo wonld be very great. 
At present they are only a combination of drainage chan* 
iiels and law-level eannl-), and are consequently most diffi- 
cult to work. They have, ns far ns I know, never been 
properly surveyed and levelled, and nro csscnlially low-lorol 
canals. Besides this they suffer from tho ectiens disadvan- 
tage tliat the water-supply at tho bead is estremcly pro- 
cations. The water is taken from the Rupanebnn^ cots, 
which is liable to be closed at nny time by tbc anifting 
of the river or the silting up of the mouth of ibe ehanneil 
itself. In the face of such a daneer no one would spend 
money on these canals without lunch hesitation and fuller 
proof that they are absolutely required. 

4. Q* II would he too costly to toko the water from the 
Gandnk itself P— Tes. 

5. Q,. The canals ns they now arc have always been n 
failnrBP--In my iudgment the scheme ■was a emdoand" 
inooinnleto scheme when atarted, and it has neven been well 
worked. It was cssontinlly a scheme for providing waterat 
all times and in all yearn' for the manufacture and irriga- 
tion of indigo, and tho irrigaiion of food crops was a second- 
ary considcralion. Now that indigo has failed ao greatly, 
more water wonld probably bo avnilnble for the irrigation of 
other crops, but tno mteresl of indigo plnnlers, who were 
tbc promoters of tlio snhsmo, wonld necessarily bo smaller. 

G. Q. Wo beard the cTidence of hlr. Ogilvy, Manager of 
Hotwa Estate, who was anxious for two more slnices 
further np. He said that they would biinp in the whole of 
this estate within tho irrieoble area P— Yes. Ho must 
have been speabinp of tbc Delia ; this is only one of tho 
four rivers or cnnnls. It takes oIE from the Bnpanchnp 
sola liigher np than the others, and thcreforo it is tbo 
best in point of position. 

7. Q. Ho also mentioned another stream which might 
be used— the Jlinrai P — That comes from for away and has 
nothing to do with tho Saran Canal system ; it rises, or 
takes off, from the Gnndak in Gorakhpur and not in 
Saran, 

8. Q. To change the snhjcct i we havo considered a 
number of oannl aohemes for the northern part of Cham- 
paran, and olmnat ererywlicro we have been bronght 
face to face with tho difficulty that the Nopalcse might 
cut oil tho supply of Water. That difficulty seems 
insormountahls P — It is an immenso and ever-present 
difficulty which hta always been felt, and applies to 
ptactically all the hill streams, ■except tho great rivers. 

9. Q. On that oceount we weio impressed with the im- 
portance of tho Trihcni scheme, and we nro rrriting to the 
Government of Bengal, sappsting that the m.asonry 
works might ho mode on a larger scale so as to aUow 
oE the future extension of the schemes. There is one 
river, wo are told, wo might rely upon, and that is the 

- Ivamla, whioh, it was ' said, was" Co big that it could not 
be bunded npP— Tes. There is also tho Bagmati which- 
i] another largo rivor. 

10. Q. Tho Bagmati schomo hardly rcoomniends itself to 
usP— lYhen I was Commissioner 1 loported ogainst it, 
boennso the schomo is nut really required and would be ven 
cxpcnslro. Nest, there is tbe question of tho Eden Canal, 
I suppose it was not intended in tbo Burdn-an Division for 
famino protection, bnt tbnt in this part irrigation is highly 
prized P — ^Yes, It took a long time for the canal to become 
populor, but tho people have gr.iduully como tor^lizo 
its value. If I lomomber right, when I was Commissioner 
of Burdwan, wo hod a system of leasos for 8 and 7 joars> 
and sometimes it happened that, during the period of lease, 


irrigaiion wonld he required only once. It took a long 
time for the idea to soak into the popnlsv mind,' bnt at 
last they did realito that tbe lease wasansefnlinserjnee. 
On tho Sono Canals tho rayat learnt tho lesson faster.' 
Tbe extension of the Eden Canal is out of the question. I 
believe, unless you have a weir across tho D.-imuda ; but this 
is outside of tbo area requiring protection ngainst famine. 
That is so. 


11. Q. With regard to the Sono Canal, wo had strong 
evidence nf the necessity and demand for irrigation in the 
Bhabna Subdivision. There is a memorsndttm on .record, 
prepared by Sfr. H. 0. Levinge, formerly Snperintending 
Engineer, showing that there nro great storage possibilities 
on tho ITaimar plateau P— I think it is rerr important that 
irrigation should bo extended to Bhabna ; it ii theonly part 
of Bhaliabad which is not irrigated. Tho Commission arti no 
doubt aware that it was intended to irrigito Bhabna from 
the Sene. The great western. canal is down on tho maps, 
bnt tho works have never b‘en carried out, becanso it was 
found that it would be impossible to fill them. TIw Engineers 
have been di-appuinted with the amount of water which 
th^ oan get from the Sane, It is with the greatest 
dilHcnlty that, in times of scanty rainfall, they can fill the 
existing eannl with w.iter. 

12. Q. We are anxious to know partionlnrs with reg.U(1 
to tho rovenuo derived from the Sons Canals ; the interest 
paid on the capital ; how mncli of that capiLil is duo to 
navigation and how much to the work of the c.anal3. Mr. 
Horn’s idea is that the cstimnto might Iiave been cut down 
quite 20 per cent., beeause tho oanalsaro abmlntcly v.iluelcss 
for navigation P —Certaiuly ; the navigation reseipts arc 
quito triiling. 

13. Q. It is hardly fair to debit the irrigaiion scheme- 
with that part of it P — ’No, 


14. Q. Do yon think highly of the Tribeni scheme P— I 
am a very strong supporter of U, and havo been all along. 

IB. Q. Wo find generally a great deal of indifferenco with 
regard to well-irrimition. In some distriots wo are told 
that the people will not take to well-irrigation, especially in 
Chota NngpnrP-^TWlls are pretfy well ^own and used In 
Bihar, especially in Samn, and in tho eonntry all , round 
Fatna, where thore is a groat deal of garden produce.. 
■Where you have good onltivalors, they go in for svells and 
ask for email loans. They do not work small wells so much 
hr bnltocks os hy leven. In 1896-97 Mr. Finneano .was 
Famine Secretary. He was very anxious that advances 
slionld be given for making Itaoheha wells all over the 
divisinn ; bnt no district took advantage of thoin to nny 
extent except Mnzaffarpur j elsewhere they wera entirely 
rejected. WLat the people said in excuse was that they did 
not like well water for irrigntion, becanso it w.is too cold, 
and that when ones you irrigafo any land from walls it 
must always be irrigated from wells. 

IC. Q. I wish to nek one or two questions about the famino 

propramrocs. Would you tell mo what kind of works weio 
principally executed during tho la.st famine P— Mostly roads 
and tanks. Tanks predominated in Ohamparan, and roads 
elsewhere. Out of 901 works undertaken during, the 
period of scarcity, 401 were tanks, 416 roads ,nnd 81 neithor 
tho ono nor tho other, being mostly sections of railways or 
canals. , > 


17. Q. What was yonr opinion with regard to their geiieml 
utility P — I think thnt almost, without exooptioo, they weio 
extremely nsefnl. I believe our works will bo always useful. 

18. Q. We bad some evidence from Bihar to the oiTcot 
that roads were mado in areas where they are not wanted ? — 
Where there is snob a dense population as in Bihar, a road 
is always an advnntogo, but tbora is sometimes tbe difficult 
and expense of keeping them up and maintaining them, if 
they arc made of a pretentions cbarnotcr. 


19. Q. Wo have been told that the districts had qnite 
sufficient roads F — ^I do not agree with that. I believe 
that every .road that was made was an improvomoof. 

20. Q. With regard to tho tanks, were they nil useful for 
irrigation P— Their main object was not always for irrigation, 
but mostly tbo supply of water for cattle and for general 
convonionce, and, to a eobsidiary extent, for irrigation. ’ 


21. Q._ Yon consider these tanks to have bean works of 

great utility P— Not of the very first class of utility, perhaps, 
out still they ore very useful. . • • 

22. Q. They havo great advantages as woiks for supplying 
relief work?— Yes, a large number of workers can be con- 
eentmted in one place, and you can easily control them. 

23. Q. Would yon not nitber seo tbcm replaced by works 
moie nsefnl for irrigation in tbe sh.'vpo of canals P— Yes, if 
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il could, io done, Lnl couraoiatircly io\r 'of'llieso 00111)0 
dcviecd and ourricd ont in iuihbr. 

24. Q, TVpiild yon bo in favonr of making thcso fains for 
relief rTOikBP After tioving tko country very carefully eur- 

. voyed and ascettnining the posaibility of making cute and 
fains, 'would you object to providing tliem oe famine works 
and wells also P—1 bnve no objection to tbnt, 

25. Q. Youbnly |;oEofnrnstoBny "tberoienoobjeotibn." 
You do not say tbnt it is very desirable?— It is desirable; 
but tbero is olwars tbo dilTionlty of acquirin'" land and 
riglite In water. There is no dillicnlty os regards tanks. 
The znmindar gives tbb land, and -bo mnkes 'orrangeincnls 
with tbo tenants nbont the water and tbo dsbing. 

26. Q. Is tbero any cbnnooof bis giving land for tbcy>aiff P 
— 'I'boyias)) would probably run tbrougb eoveral Tillages, each 
of wbieb would probably bo the property of many land* 
nwtiors, and it would bo very dilEcalt to get nil tho proprie- 
tors to ogreo togotbor to give tbo land ; this lomblnation 
would bi' nhsolntcly necessary before you mnko it. As 
Mstrict Omcer, I liavo often tiled to innko cuts and obon- 
nels ; but I bnvo always fulled by not being able to got nil 
till! parties to ngreo. OF course it lanv be done bj Qorern- 
inent acquiring tbo lend, but ns an individual oflicer I no's 
foiled again and again, 

37. Q. I *nppo«c Mr. King was confronted witli tbis 
diOirully P— Xo, 1 tbtnk not, because nil tbo lands in 
winch bis el anncls noro eon.-iriicted were in villages wbieb 
belonged wboily, or in great parti to his employer, tho 
^laliarajA of Darbiiunga. 

28. 'Q. It is hardly necessary io nsk bow famine pro- 
gminincs are prepared. \Ve got lliot from Mr. blncplierfon ? 
— 1 bavo not seen one for lour years, i.e„ since 1 left tbo 
r.tlnn Division. Tho Board have bad notiiing to do with 
famine work since the Orissa famine of 18S6, oflct uliieti 
they wero relieved of all fomiue duties, 

2P. Q. Ah Commissioner you prepare all famine pro- 
grammes ?— Xo, They ufo prepared by District Oflicers, 
but the famine progrommo eomes to the Commisaioncr for 
viilicism and examination, and is finally approved l>y him 
before it goes on to Govommeut. 

30. Q. You think there is suifielont time io prepare 
ibcinP— Ify cxpeiicnce is tbnt they are never ready. lYo 
were taken nnnwares in 180G-P7, and so wo sball bo 
iigain, unless special ciTorls are mado to pivvent it. 
when I wos Chief Secretary, I was conslnntly urging tlib 
importanro of famine pirognunmcs and of baring them 
ready. District Oflicers and District Engineers do not 
suflialently renliro their importance. After seeing, wliilc on 
iLo Famine Commission, iiow other provinces wero caught 
unawares in 1809-1000, I bnvo tried to do oil that wm 
possible to guard against a similar failure in Bebgnl. It 
is impossible to pay too much attention to thlK subject. 

31. Q. You would have complete plans and estimafes P— 
Not for the smaller works ; but I wonid for all the larger 
ones, and as to tbo smaller ones, 1 would speoify that s'ucb 
and such o work ebonld bo carried out in or near sdoh ond 
such II village. 

32. Q. Sometimes yon find in particular villages very great 
difiicully in finding works of ulilijy ?— Tunics nvo useful 
aliuust ercrywb'cte wbero tho pojiu'lution is vciy dense, and 
old tanks Ctin be denned or deepened, or new tanks dug. If 
yen do not gel n suitable work in one village, you gd. it in 
auotber. Tltcco tanks arc useful not so much for irril-a- 
tion, but for cattle ; er hffolhcsi, when there is n failure 
of the raiiiH, tbo tanks ore gcui rallji* dry, and little irri- 
gation is possible. Few of them contain apringe. 

33. Q. (ATr. JLftitr-liracI-eneic.}— 1 wouldlikoto nskyou 
ono or two questions nbont taiavi advances. Ilitbriio tbo 
Iconx advanced in years of famino bnvo been of very small 
amount ; wbnt in tbo reason P— I think tbo osiilnnatlon is tbo 
same in most provinces. Tbo people do not like to bccomo 
the creditors of tbo Govo'mmont for two reasons. First 
of all, the Govcrtixncnl is very piinotunlin cxaoliiigpayiiienl. 
Bccmidly, I do not think so many advantages nro given ns 
iiiigbt bo done ill tiie way of distilbuting tho ndrnnecs. 
Applicants have iu come scvcnil times to |icnd-quarl''rB to 
settle matters, ond tlier bnvo to inn tbo gauntlet of n whole 
scries of undeiliiigs. It is mere Uicir custom, if tboy want 
money for any imiposc, to gel it from their own local 
tnahajan. They pay more interest, but tboy got it more 
cosily ; payments nro more clnslio and 'renewals are possible. 

34. Q. Do llicy borrow for ngricnltnral improvements P — 
No, not inucli for puipos'es of largo improvements, but 
when they do tliey go to him. 

.86. Q. For wells P— Fur wells also. 
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86. Q. Do yon think that iaJeavi advaueoa should bo Afr. J. if. 
given on a mneb hrgor soalo in the provinces P- I think Bourdillon. 
tboy should. Tho expansion would ' take time. It would — a- 

requiio to bo posben by partionlar men. Tho 'personal 
equation is voiy importont in this matter. 

37. Q. Would yon be glad to see it pushed P — 1 would 
for wells especially. 

38. Q. Do yon think there would be any diffionlty on 
acoount of scourity in giving nilvnnccs to the tenant elose ? 

—I don't see why tbero sliould bo any. In the part of the 
country that I know best ii large proportion of the tenants 
have oconpn'ncy rights, ond 1 do not see why there should 
bo much diflioulty. 

80. 'Q. Do they mortgago their holdings ; do tbey give 
salami P — Tbo answer is “yes*' to both tbeco questions. 

40. Q. Do yon think that, ns n innltor of fact, tho land- 
owners would bo willing io give up salamit—NtX 'willingly ; 
tbo blobarojn of ilatwn always took salami. Ho 
Would not give wood for tho woll-kcib, nor would bo allow 
a tree to bo but down for burning brioks, till ho bad recolved 
bis salami. 

41. Q. Do yon think tbiit could bo overeomoP— It was 
ovorcome in tbo Haiwa Boj. Mr, TytW of tbo Opium 
Department bod grent infiuenco with both Idoanta and land- 
lords, and bo used bis inlliieuco to such good eiFeot llmt bo 
mnnagrd to persundo tho Maharaja and others to waive -part 
of Ibcir claims. By means of personal influence somo of 
these diflieultics can bo got over. 

42. Q. Dvrn where the rccord-of-rigbts bat not boon lU'e- 
pared, tho myat uiidrivtands his position ‘sullioich'iiy tvnirp — 

'llierc would always be nmcb ignornueo ; but 1 bclievu that 
every where tbo tenant in learning to know bow far bo 
(an go and bow far the landlord can miso hts rent. 

43. Q. Do you think tbnt it is not possible to mnko thorn 
hotter informed P — Yes, by tho cillazof tlmo they wUl 
learn their riglils, 

41. Q. Do BcvcnncOlCccrs go nbont and toll thorn what 
Ihcir rights ore P— When they do, tlio nsnlt is not always 
w bat they cxjiocted. I wonid not ndroento ii man going 
about picaohing propnganda of tbis kind. The rccord-of- 
rights Informs them all of what their rights aro. As il is 
prepared, it tenobes them thoir rights, bat in a slow, dignified 
fashion. 

43, Q. Docs tbo rceord-of-rigbts, ns nt present framed, 
embrace any rights in water P— I don’t think so. 

40. Q- 1 nndentood from Mr. Finneano tbnt orders wero 
given that n iccotd-of -lights in water should bo embodied 
m the Tikari llnj surrey P— It moy bo so, bnt tho inuttor 
norct camo to my notice. 

47. Q. Would vou odvoento tbo preparation of n record- 
of-rights in water r — If they could be reasonably ascertained, 

1 would. ' 

49. Q. Dp yon think tboy would bo diilionlt to ns> 
certain P— Tboy could bo necertniued, no doubt, by inquiry. 

49. Q. If they wore ascoitnincd and a record mndo by tho 
Collector, do yuu think ho should buro power to onforco 
tbo obeetvdnco of Ibcbo rights P Do you think that the 
Collector should bo given tbis power ?— I think so. I 
would rolbor'tbat ibe Collvelor bad it th&n tbo Civil Court. 

50. Q. Wr bnvo bad n renresentstion on the part of vomo 
xamindnrs in Bihar that landlords bad some difiicalty in 
obtaining enhancement of rout for improvements mndo by 
them in spit 0 of the provisions of tbo law. Doyonbolioro 
that to bo tbo losu P — I cannot remember having beard of 
a COSO of tbo Kindt I do not think ono has coino to my 
Dotico hitherto. 

61. Q. Do many Inndlurde apply to bavo impi-ovemonts 
registered P — In tbo Patna Division ono landlord, tho Mnba- 
mja of Hatwo, mndo n great mnuy appliisutioiis, but for 
the most part few improvements nro rcgislored. 

62. Q. Did Ihoso nppllcations involve critioisms ns to 
wLcthor they _ were improvements or not P — Jiveryouo of 
tbcm was inquired into. 

6B, Q. Were applirntionscvor rejected on tho ground tbnt 

it was tlio business of tlio znniindnr to keep tlie worlm in 
repoir, and tbnt be was only pcHorming a duty and that 
it could not tberoforo bo called un improvement P — Yen, I 
think 10 per cent, of tho applications wero rejeotod on that 
sort of giound. In other ensos of nnsneccssful applications 
tbo ground of rejection was that tho iuiprovoment was n 
siunii matter ond not worth registoring. 

64, Q, When nn improvement has been jogiatered and 
tbo iandlurd finds tbnt the tenaut objects to pay enhanced 
rout, 'be has to goto the Civil Court. Would be prefer 
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Jl/r. J, A. sliould get his enhanced icnt from the Golleotor P 

JJottrdillon Colleotor has registered the improvements ; he knows 
__ all about the facts, and it seems a certain waste of time 
to go to the Civil Conrt P— This would bo a fresh departure 
from the established onetom, beoauee all those enhancement 
cases have to he hronght not into the Bevenno hnt into the 
Civil Conrt. It would he a dopartnre, bnt I daresay that 
the Bevenne Courts would do it much more quiokij. 

66. Q. Ton don’t think that this wculd greatly encourage 
samindare to got enhancement of rent P— I don’t know 
that they take tbat^ossihility much into their consideration, 
nor do 1 think that it would affect their ootion. 

66. Q. IVhen they make an improvement, do they get 
tenants to make o'ontiacts for higher rent P— Yes, this is 
done. It was done a great deal in the particnlar case which 
I have mentioned. 

67. Q. A landlord really desirous to make improvements, 
like the Mahotaia of Hatwa, would make contracts with all 
his tonauts P— 1 believe not formal contracte with all. It 
would often bo a matter of vested artangement. 

68. Q. IVith regard to the tenant, who by law is protected 
from cuhancomont on account of improvements made by 
himself, do you think that, ns n matter of foot, that law is 
got round? — Very possibly it is. I cannot speak from 
experience. 

60. Q, Can you giro ns any idea os to how mnoh money 
was spent in the famine of 1896-07 on works that arc useful 
for irrigation P — I cannot sar this off-hand, hut I can look 
into the district reports and lot you know, if reqairod. 

60. Q. But more is spent on other relief works P— '17® 
again como back to what I said about the density of popula* 
tion in Bihar ; that dense population makes it reasonabl® 
to carry out works which do not load np to irrigatioiit 
such IIS roa^ and non-ipigation) tanks. It might not bo 
reasonable in a more thinly populated province. , 

61. Q. {Afr. Sajaratna JlfiiifaZiar.)— 'With regard to 
the granting of loans, is there any diflienlty in tho matter 
of sconrity ?— There ocrtainly is very often. Where there 
has been ii surrey and record.of'rights, there would not 


he very much. Before tho surrey came up to Bihar we 
had great difficulty in finding out about security. The 
Collector had to be very careful. Inqnicieb wore made 
locally in all cases, bnt even so he was somotimes deceived. 

62. Q. As regards previous mortgages, could you not find 
it out from the registration records F — We did so, bnt wo 
wore sometimes deceived. 

68, Q. In tho Madras Presidency, in every ease before a 
loan is granted, the Collector takes an encumbrance ocr- 
tificato from tho Begistration Office. If that were to hr 
done, there would he no difficulty P — That was dono as far 
as possible, but etill there was diffioiilty. In Saran and 
other districts, whore there are non-offieial Buropoans, w'O 
generally got help from the plantcre. Of course their 
knowledge is not very.oxtcnsive, but they would bo able to 
give information regarding tho financial condition of. men 
iri their own villages. 

G4. Q. {Mr. Allen.)— I would like to ask you one or two 
questions nhout the Land Improvements Act, The rnics 
under this Aot do not provide that applications to tho 
Collector may be made over to tho Subdivieional Officer to 
giant advances. _ Uo yon think that the rnics should bo 
amended to provide powers of this kind P— I have no 
objection ot all. 

65. Q. And should iheso leans ho vigorously pushed F-- 
Yes ; I should like them puriied. More can be done than is 
done at present. 

66. Q. Tho preparation of ostimnfes of expenditure under 
the Land Improvements Aot is apparently eonduoted 
in a very formal way, and the result U not satisfaetoty ?— 
Une reason isthatin most districts there aro very few appli* 
cations. The figures for one year will sorro for any future 
years. 

67. Q. If these loans were vigorously pushed, the total 
expenditure of the province would very much exceed the 
present expenditure P— JTo doubt it would. 

68. Q. You are ot oinuion that tho Collectors ought to be 
nrged to push the grout of these loans in a moio vigorous 
uanuer P— I certainly think so. 


Sain 

Jitmini 
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Bahn Jaaisi Montrw Das, Deputy Colleotor, Cuttack. 
{Ottttaeh, 11th Notemlcr 1902.) 


1. Q. (27ie Prcti<lcnt,)—Yo\\ arc Settlement Officer 
hoio P — I was Assistant Settlement Officer, but now 1 am 
employed on general duly in Cuttack. 

2. Q. Were you hero nil the time the settlement was 
mnkingP—1 joined the settlement in October 1802 oiid I 
remained on till the cud of tho operation. 

3. Q About eight jearaP— Nearly eight years. 

d. Q. You wore with Mr, Maddox P— Yes, ho was 
Settlement Officer. 

6. Q. You were here during 1896-97 P— yc.s. 

6. Q. Was the searoity much felt at that timoF— Tkoni 
was a little ^stress ; it was not muck felt in Cuttack. 

7. Q. Were there any relief works storied P — ^Thero 
were no reliof works in tho part where I was on settlement 
daty> 

8. Q. Did the prices not ^et Tory high P— Tho prices 
did get fairly high, but that did not cause much distress. 

9. Q, There was n complete failure of the rain in 
Angnst; was there not P — The rain ceased abruptly in Sep- 
tember in the early part, and there was uo rain from the 
date when it ceased in September to tho ond of October and 
nlao to tho beginning of Novcuihcr. 

10. Q. About what time in September did it fail F— 
During the first half of tho month. 

11. Q. What distrlots weto yon inP — In Iho Cnttaok 
dietrlot. 

12. Q. Have you had anything to do with Pori or 
BelasoreP — No, I have seen n portion of Balasore and 
also a portion of Puri. 

13. Q. Cuttack is well protected by irrigation ? — It is 
very well protected. I don't thinic there will bo any famine 
or any savere erarcity in Cuttack. 

14. Q. Puri and Bhadrak have no irrigation? — ^In 
Bhadrak there is a little irrigation ; Pnri has none. 

16. Q,. Do you think in the year lSOG-97 that Iho 
pooplo were much better off in Outtnek than In Puri and 
Balasore P— I think they were very much bolter off in 
Cuttack than in Part. Theie was some relief in Futi, but 
nono in Cuttack or Balasore. 


16. Q. Do you think thpro is any likelihood of thoio 
being a foinino hero again in tho wny there was in 1861> 
GGP—I don't think thoro will bo any famine here and 
that is due ontiroly to the irrigation works. 

17. Q. 1 suppose you consider that the railway would 
have Bomothing to do with it in future P— Certainly. Bail- 
ways nre taking more labouriDg people to Calcutta, mid the 
opening of xhoetcamers has played an important part in 
respect of tho condition of the people. 

18 . Q-^^hcn did the stcamors begin abont hero P— It 
was nhont tho time when the irrigation works were also 
opened. 

10. Q. iTemombcrtho steamere tunning from Chand- 
bally, 24 years ago, in 1878 P— I think it was opened mnch 
before that. 

20. Q. Don't yon think tliat tho railway coming in hoio 
helps to hrlug prodneo into tho country and keops the prices 
down P — Yes. 

31. (i. Supposing thoro were, no canals in Orissa and that 
thoro was merely n railway and' these steamers, do yon think 
you could havo a famino there then P — I think so. About 
200,000 acres of cro|iB are protected by irrigation ; iho loss of 
crops in these 200,000 acres would be very large. 

22. Q. Do you think here that the people are ready to 
take leases P— They arc not alw.iy6 voiy ready to take leases ; 
they are very ready in years of drought. 

23. Q. Are they allowed to irrignto without leases, or are 
they obliged to have leases P— They are not allowed to irri- 
gate without leases. 

2-1. Q. They cannot pay for just one season P— -They aro 
not allowed now at the usual rates. That is my impression. 

26. Q. And do yon think if thoro was much more water 
that there wonld he a greater extension of irrigationP— 
TIint depends on tho level of tho water. Of coarse high 
lands cannot he irrigated. 

20. Q. Supposing there wore moro canals, xrould they 
use all the water you could give them F— 1 think that would 
he tho cose. 

27. Q. There is no wcll-irriration, I undorsiandP— No. 
The people aro very much projuificed against wcIMrrigation. 
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Tlioy .sar iraU n’Atcr injnrcB tlio paddy. crop. lUce ia 
proctimlly tl)6 only crop irrigntod Bore. 

28. Q. I saw coming along the rnilNray patolios .o{ sugar- 
cane cultivation. ^ Ib that not irrigated at all P— Sugar- 
oiino depends entirely on iriigation, but tbe areu under 
.sngiircnno irrigated from Government canals is very small. 
It is chiefly irrigated from private soarcos. 

20._ Q, And whnt nro these private sonreoaP — The 
bunding up of small water-courbcsi the raising of water 
from river-beds, and so on. 

80. Q. TanksP — Sometimes also from tanka. Tanks are 
very mneh used for irrigating rice when tbe rain fails Jn 
September or Octoler. 

31. Q, But they mnsfbe verv soon oxhanstedP — They 
aro very soon eshaustod, so the area they can protcot in 
that way is very small. 1 don't tliink they can protect in 
that Way more than two annas of the crop. 

82. Q. Is there mneh use made of the boats.' or of 
n.ivigiitioii on the canals P— Not rnueh. Tho chief means of 
transport in Orissa arc pack bullocks. 

33. Q. Than thcro are roads olways P— Yes. 

34. Q, Is that tlironghout tbo whole of Oris'-aP — In 
Cuttnek and Balosoio 1 find that isths eosj. nnd even when 
they can get canal w,atcr to put boats on, they very seldom 
use the boots. 

36. Q. Whnt is tliercnson for tbaiP — ^This is a province 
in whiob boats oro very little used. 

8l>. Q. These largo rivers get boats on them; don't 
they P— Not many. 

37. Q. It unst bo clicaper to use boats? — On the wbolo 
it is clicaper, bnt in the livers they cannot use tho boats 
Ibroiighont the year. Tho currents beeoino too strong 
during the floods, while in dry wcattier tbe rivers dry up. 

S8. Q. Then yon don't think the canals oro very much 
good for navigation P— Not much good at present. 1 don't 
think the people will take very mneh to navigation. 

SO. Q, Do the ngricnltnrists take iakavi advances for 
any purposes in this province P— They gencrolly take loans 
for paying tho revenue, cspcoially nl this kiit in November. 

dO, Q. Tliat is not from Government P — No. 

41. Q. Bo thi^got iakavi advances from the Collcctom P 
—Very seldom, 

43. Q. It would be cheaper to get it from tlio Coliccton 
than from the taniai would it not?— They don't like 
inking loans from Government, bccanso tho dates of pay- 
ment nio very exact, 

43. Q. And they linvo got to pay them F— Yes. 

44. Q. (Sir Thomas Jlir/ham.)— You wmo on tho sottlo* 
merit of whiob districts P—Cnttaok District. 

4.5. Q, Only P— Yes. 

4Gi Q, That included tho canal area and the rice 
district P— Yes. 

. 47. f2> Bow mnoli of tbo land hero is under permanent 
sattiement nnd liow much under temporary eottlementP 
Whnt is tbo proportion P— I can give it from the Settlement 
Itcport. Tho total area of the district is S,0G8 sqnnro miles, 
of whiob I,4S-1 square miles are pcrmauoatly settled. 

48. <2* That is ono-tbird P— A lilllo over one-third. 

40r Q. Tbo rest is all temporarily settled. Is this per- 
mniiont oroa in tho canal area P— Tlicro is n very small 
canal area. 1 don't think tlio nfc.a Irrigated from tho 
eannis exceeds 20,000 oorca in the permanent settled 
estates. 

' GO. Q. On tho temporarily settled areas will tbo assess- 
nient bo enhanced now P lias any cnlianocment boon pro- 
posed in coDEcqncncc of the canals P— Thcro aro some rents 
which nro not cnlianccnhlo dnring tho otirrcnoy of the 
srttlomcnt. Tho rents of ocoupancy rnyafs cannot bo en- 
hanced until 1C years after tho date of tho sottlcmont, but 
there nro some runts which cannot bo ciilianccd at nil during 
the curioney of the sottlomcnt ; they liiivo been fixed for 
tiio settlement, 

Gl. Q. In the temporarily sotllcd lands is there any on* 
hancement of nsscssinont propoicd in conscqnoneo of oannl 
ndvantagosP— Wo did not take irrigation os a basis for cn- 
iianceuicnt. 

G2. Q. Has not tho irrigation Improrod tho vahio of tho 
land nt nil? — Yes, it has cortniiily. 

G3. Q. The iriigatcrl lands arc sure of water during 
drought P— Yes. 


64. Q. Tlioy are protected to a certain extent from J3abu ' 
floods f Yes. ^ Jamiiti 

66. Q. And they can oairy away their produce by Mofiun Das. 

boats P— Tho distributaries aro not navignblo. — • 

■ 66. Q. But they can carry their grain down to the main 
channels and send it away ; cannot they? — But they ddn't 
use boats for carrying produoo. 

67. Q. How do tlioy rarry tbo giain, IbenP— Eitlior by 
carts or by bulluolrs. 

58. Q. Then tho canal bos boon voiy litllo used for 
that P— Very Httio used. It is soarccly over need for carry- 
ing grain. 

69. Q. (Mr, Mair-JUaokenzie.)—! gather that the 
area that can be lienoRted bj* tho canal does not exceed 

300,000 norosp— Yes, and that ih only about one-fourth . 

of the cropped arc.i of tho distriot. Tho cropped area of 
the distriot is about 1,300,000 acres. 

60. Q. What do you think ought to bo done for tbo ro- 
maining -J- of tbo distriot P— Of the romaiiiing r there ate 
oortnin trncls wliieti are now exposed to veiy sovoro Ooods. 

1 think there should bo n coinplote examination of thesu 
tracts, nnd there ahoiild bo a report by the experts os to 
what alioiild bo done foi protooting these areas from Goods. 

There may bo irrigotion if there ho enlBoicnt sluices in the 
ombnnkinents, but the most impurtant tiling is proteotion 
from floods. Of course after the uonstiaction of these 
flood embankments the irrigation works should also bo ex* 
tended ns much as possible. 

Cl. Q. Bnt tho first thing they seem to want more 
urgently thun oven iriigation is proteotion from floods P— 

Yes. 

63. Q. In tho meantime is thcro anything less aiiibi- 
tious that enn be done ; do yon think P — I think thcro may 
bo extension of private works— tanks. 

G3. Q. Are there many tanks in any part of the 
district P — ^Not many, bnt oron those wbioh 3o exist are 
getting silted up. 

6A Q. Bo ^Du think people oould bo indiiood to repair 
or improvo their tanks if they were given advances from 
Govommonl P — They nro very apathetic. I don't think they 
vrill do anything themselves. 

05. Q. Yon don't think they can bo stimulated to do 
anything P— That may bo tried. 

GO. (Mr. Sajaratna Mvdaliar.)— You said tbat the 
irrlgationnl odvantaps wero not taken into eoDsidomliun 
in fixing your rents r— Yes. 

67. Q. Why P— Wo generally left tho existing rents of 
ordinary oeenpanoy mynts ns they were, bocanso we consi- 
dered the existing rents to be fsirly high. In the caso of 
cerioin tenants, however, who paid vei^ low rents, wo 
cnlianccd on other gionnds. Oar objeot in tho case of low 
rents for ordinary occupancy holdings wos to bring them up 
to tho level of tho ezbting " competition "irents. 

68, Q. And whnt do yon moan by " competition ” rents P — 

That is, tho rents paid by ordinary occupancy rayats, nut 
tho privileged nynts. 

G9. Q. Is tbo proportion of privllcgod rayats very 
high?— Not very hi^n ; it is rather low. Hero there are 
some resumed lakarajdars (lovcnno-frcc-holdcrs) nnd somo 
koridajamalundidars Cprivilcged tenure-holders paying low 
routs) whoso rents nro not liable to any cnhnuoomont during 
tbo term of scttleiuont — 30 years. 

70. Q. In the case of oeenpanoy tenants you can raise tlio 
rents nt tbo end of 16 years P — Yes. • 

71. Q. Before the expiration of 18 years, supposing Gov- 
criiiucnt constrnctsn now canal, yon cannot raise the rant ? 

— I don't think Uicro can bo any enhancement within 16 
years. 

72. Q. I suppose you impose a water-rate P -On what? 

73. Q. On tiioso lands for irrigation suppliod. Don't you 
do tlintP — Watcr-riitcs nro levied by tho Pnhlio Works 
Boparlmcnt for water bupplied by tlut dopartmout. 

74. Q. And your rents arc irrespective of tho water-rate ? 

—Quite independent of the watcr-riito. 

76. Q. In your sctticiuonts do yon record any conditions 
ns to the duly of tlio zatniiidiirs to keep their private tanks 
in repair?— Tlioro is nothing about tho preservation of 
tanks for inigatiou in tho kabutyals taken from the 
zamindars, 

70. Q. If they neglect the works el irrigation, t]o 
tenants have no remedy against tboin, I aupposoi— 

Nothing by oontraot. 
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JJalu ?!'• Q- 'WlienvDstlieEetilcxacntlastreTiEediBCDltdckP 
Jamitii —Tlic last Ecttlcment csjiircd is 1304 IIq present 

ZfoUan Das. ecUlement CDnunonced from 1305 

" 78. Q. TVliat ivas the increase as compaicd'wilh fotmer 

eettlemeiLtsF — A little over 60 per cent, for the nkole 
].roTiBco. 

79. Q‘ For Cuttack F — It was a little more than that; 
about 64 per cent. The exact figures are contained in the 
Settlement fieport. In Cuttack it ivas a little higher and 
in Fori a little loirer. 

80. Q. Is there mheh scope for cocstiucting tacks F—By 
the tenants themselres p 


ont osBotly, hccauso in almost every holding there are hoth 
irrigated and nniriigated areas, and the rents are often 
fixed in a lump for the entire holding. 

88 - Q. Yon rreie not able to tiaeo any difference in the 
rates of rents f— Wc could not get paxwrs from rvhich wo 
could trace this. I was seat to Dera Uisato inquire about 
thecQeet of irrigation on rent rates, and I could notcet auy 
reliable papers froni the landlords frora^ which 1 could proTe 
that the rates on lands irrigated from canal water are higher 
than the rates on lands not irrigated. 

89. Q. But Ihe cah'nls were not made at the ^'rorions 
settlement ; were they ? — Ifo. 


81. Q. Either hy the tenants or by the zamindanP — I 
don't think cither the tenants 'or the zemindars will con* 
struct many tanks of their own motion. ■ 

83. Q. Is there tcope for any Government action being 
taken ?— The District Board might constrnct tanks ; a few 
every year. 

83. Q. Fnt the DisIHct Boards have tib fundsF-^^e 
quc&t’on of futids is the difficnlty, 

84. Q. Would it not he worth the wliile of Oovbmmcnt to 
take up the conStrnotion of thesh tanks F— By levying a ecsst 


90. Q. Then yon eoinpnrcd the rates with thn previous 
rates on both irrigated and uuirrigated lands?— On tenpe* 
rarily settled estates. 

91. . Q. Temporarily settled estates are what I am speaking 
nhont. lYhat was the result of your compuiisoD,? — Thoro 
has been an increase everyirhcre. 

93. Q. I don't think you quite understand me. One was 
irrigated and the other rras.nnirrigated land, and 3 -ou com- 
pared the rates on both. What was the result F Did you 
.find a larger rise in the irrigated tract? — No appreciable 
difiereneb was found. 


86 . Q. Yes? — But a cess will he very nirpopnlar. 

66 . Q. Bnlif the cess he very small P— I don't think the 
1 coplo will object if they see a few tanks constructed tvety 
year. 

87. _ Q, (2tr, jiHcjj.l— Did you make any inquiry ahoht 
tl e difierenco in the rates of icnts in irrigated and nnirri- 
nted anas F — We did make inquiries, but we could not find 


93. Q> Tlirn, os regards the work of collection, did you 
find any difference ? — That is the case everywhere. 

94. Q. What did you find ?— Collections are mnch better 
in irrigated areas than in unirrigated areas, I think. 'Jhe 
e^timnte of the Setticmciit Officer was 6 to 10 per cent, 
better. That is the benefit derived hy the zamindors. 

. 05. Q. Do yoii know the Bnndi estate F— No, I don't 
know anything about the Bundi estate. 
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UNITED PROyiNOES; 


Mb. J. Hoofbr, Commigsioncr, Allahabad DiTision. 
{^Uepliet to guettions for Baoentta offleers.) 


Mr.J, 

Bboper. 


A.— GEHEBat. 

Q. 1. —The ansvero refer to the Provineo ‘of Ondli. 
The airlivT pnii of my sorrico was ra'sed in the diitriels 
of Siiapnr, Unao, Gonda, and Bara Jlmki. Lattorlr 1 hold 
tho npi’ointmaut of Settlement CommUiiienor for Ondli for 


tiro and-n-haU years. I ivns aftornaids Commlisioner - of 
the Kyzahad DivUion, and for a short timo of Lneknon'. 

Q. 2. -Tho fif'nrog aro given below for the differ* 
enl districts : — 
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Q. 9.--In some distriota conditions of soil and 
climate, combined with spsirsity of popnlatiin and, in 
ennscqncncp, n haelcwiird state of agrtcnllnrc, arc unfavour* 
able to the extension of irrigation. Bnt in the greater 
part of Ondh it cannot ho said the obi-iaeloa sprrified in 
tho qnestion osiat, On the contrary, in tho non ponolous 
and fully settled diatrieis there has been rcmnrlinhlc pro* 
grcss.in well construotion daring the nnrronoy of tho settle* 
ments that Imro expired. This will bo rhown by tlio 
following figures taken from the reports in the recent revision 
of settlement :*- 

(1) JfosUflfsii.— There are now 20,054 masonry .wolls 
for irrigation, of which 11,360 wero constrnoted dniing the 
currency of tho Inst settlement. Tl.ero in now ono well on 
an average to every 29 acres of cultivation. 


distiict is thickly jiopnlatcd, the average density, inolnding 
the nrban population, being 812 per sgnarc mils ; tho eul* 
tivntion is goad, though not of the very highest olais, and 
tho only reason 1 can suggest for tho oompniativoly little 
ptocresi'lliat has hoeii made in well construotion, is that 
nearly half the area is owned by sinnil proprietors, who are 
reported ns n body to bo involved in debt. 

1 tako next tlio three northern districts— Khori, Babraiob, 
and Gonda Only sir per cont. of tho cnltivatod area is 
iriigated in llabraicli, niid less than 10 jior cont. in Kberi ; 
in Gonda tho proportion, though higher, is still Inw, 
amonnting to 81 par cpnt. A brief ncconiit of tbe oondi* 
tions in these districts will explain tho re.agons more clearly 
than A categorical pnsuTer to the questions put by tho 
Commission. 


(2) Parlalgarh , — Tito nnmber of masonry wells is now 
16,622, which gives nn average of imp well to every 32 
nrres of cnUh'ntion. Oonsidernbly more tlvin half of these 
arc reported to have been modc 'sinco the former settle* 
ment. 

(8) S’lif/onjiifi*.— There are now 19,463 masonry irrign* 
f ion wells, nil nverngo of one to every 37 acres of cultlrnted 
land. Revcii thonsaud sis hnndrod and forly*onQ of tlicso 
have been ronstructed during tho carrenoy of tho expired 
settlement. 

(4) Bara Jlonii.— ;Thcro pro _ 7,06-1 masonry weljs (ono 
to 69 acres of cultivation), of which 6,116 have been made 
since tho former Botticmonl. Tliis district inoludcs a con* 
aLilcrahio alluvial tract, aiid thoro.aro great faoilitics fur 
milking enrtlion wells. - 

(6) Utiao , — The -number of masonry irngatlon wolls 
has risen from_ 3,902 at tho formor Bstticmont to 12,000 at 
the recent revision. ' - ‘ ' • ' ■ . 

(G) Fi/zalad , — ^In this dislrlot also there has been grc.at 
progress in well construotion, but the acourney of tho 
former returns, is open to doubt, bo that on exact compari; 
son onnnot bo mode. 

Of tho dislriois in which less progress has heon made 
tho first to bo noted is Lncknow. Thirt:r*lhrco per cent, of 
tho onlttratcd area - was returned as irrigotod in tho settle- 
ment jeoT, bnt the supply of water largely depends on tanks 
and other natnrnl sources. There are only 4,032 masonry 
iriigatiuii wells, or ono toovory 70 nores of oiiltivatinn. ' Tho 


In Kheii and Bnhrnioh tho population is oompnratirely 
sparse, ayoragiiig, respoeMvely, only 006 and 398 per square 
ntilo neenrding to the coqsuB of 1901. Groin rents prevail, 
with (ho usual result of inforinr eultivution. When tho 
population fills up, and tho introduction of oash rents leads 
to more close and oarefnl cnl^ivatiun, more wells will 
doubtless bo made, bnt only in coitnin portions of the 
distiict. Tho northern half pf Kheri is a low-lying tract 
of tarai, intersected by rivers and fiooded in thorniii.s. 
Here wells nro not required. In tho southern half, of which 
about 20 per cent, is irrigated, more tvclls might bo made 
with ndyantago ; but ^io average rainrall ^40 inches) is 
the highest in Oddb, and in ordinary years good crops can 
he grown wltbqnt artificial irrigation. 

Similarly in Bnhroich a vory lorgo portion of tho orca is 
alluvial land along tho Gogra ana tliC Rnpli, Whtoh is 
naturally moist or farai. The only pqrt of tho distriot in 
which wolTa could ho made with ndyantago is tho ocntral 
upland plateau. Bnt tho district is favonrably situated both 
for tho autumn and winter rains, and there ie little danger 
of drought. It lias never sulForcd from famine, and even 
in the upland tract irrimtion is rarely required. In ono 
largo estate, tliat of thoAlnhnraja of SApurthala, a unmbor 
of exponsivo wells have boon eonstiuetcdlby tho proprietor, 
bnt ihoy have hitlierto been llttlo used. 

In Gonda, again, there is a largo nllnrial traot in tho 
aonth, and iarai under tho hills on tho north. Tho central 
plateau is tho only portion of tho distriot where wells are 
neocssary. It 'is nt present insulTicioiitly supplied. The 
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CAtiES ti not spailiity oC popolotloiii as the district density 
(498 per squwo mile)* tlionffh moderato for Ondh, is^ fairly 
sniEoient. I rronld attribnto tlio backward ‘condition of 
ibis tract to the fact that till recently eemo of the large 
estates in it were in the possession of proprietors' involved 
jn litigation and emharrasred with debt. 

The two remaining districts arc Sitnpnr and Hardoi, 
which lie in tlic western centre of Ondh. 

In Sitapnr (he nraroge irtfgalcd area for the sis years 
preceding tho settlement was only 17 per cent, of the enl- 
tivnied arco, and there were only 1|735 masonry irrigation 
wolls. 

Tlioro is a large tract of flooded land in the east of the 
district, wheio wells are not wanted; while on the other 
side is a tract of ddur, or smidy soil, in whuh wcU irriga- 
tion would ho scarcely practicable. It is in the loam tract 
in the centre that inoro wells are required. Tho ohstaole 
to irrigation, hero is the general condition of the distrlot, 
which is still backward, though rapidly improving. The 
density of the popniation, which was formerly low (477 
per square mile), had risen at the rensns of 1901 to the 
suflicieiit figure of 533 ; bnt there has not been time for 
cor responding ngricnltural dcvclopmrnt. Tho rental system 
is in a transitional stage, and prodnea rents ore still taken 
in a largo portion of tho orea. As stable cosh rente ore 
introdaced a gnidnal extension of irrigation maybe expected, 
and it has, in fact, alreody begun. In some parts of 
the district, whioli I inspected while tho settlement was in 
progiessi a fairly largo number of new wells were nnder 
construction. 

In Hardoi, though the number of masoniy irrigation 
wells inereased from 2,4(11 to 7,609 during the currency of 
the expired settlement, irrigation is both iusnfEoiont and 
insccurci In the settlement year less than 20 par coot, of 
tho cnltivated area was irrigated, and the irrigation is 
mainly derived from lakes and marshes, so thot the supply 
fails in timee of dronght. As oxperienoe has shown, Hamot 
is pecnliailj liable to snflci in bad seasons. It is perhaps 
the most precarions district in Ondh. The conditions un- 
btvouiable to the extension of irrigation aro— 

(a) The oharacter of the soil t one-fifth of the area is 

hhur. 

(b) The feet that tho distriot sntfors almost ns much 

in wet sGasons ns in drought. On the western 
side of the distiict there is an extensive al- 
luvial tract which is subject to inundations, 
while the better and more stable portion of the 
district is linhio to serious injury in wet years 
from tho oveiQiiw of tlio lakes and marshes, 
whioli arc nnusaally numerous. 

(r) Comparative eparseness of population. At the 
census of 1891 the density was 479 persons to 
tho square mile. In 1901 it was 478 per 
square mile. 

(d) Thceircumstancea of the proprietors. Over 72 
per cent, of the total area is held by small 
proprietors, a higher proportion than ohtoins 
in any .other distriot of Oudh, and the majority 
of these men are in poor circumstances, with- 
out capital to improve their land or assist 
their tenants. 

Q. 4.— Tho increase in rental derived from improvements 
in irrigation is exempted from assessment for the period of 
the settlement next tollo'ving the date on which the works 
wore constrncted, that is to soy, tho exemption is for at least 
30 years 

In practice tho Settlement Officer obtains lists of the 
wells and other works of irrigation that have been oon- 
<trnoted in each estate since tho previous settlement; and 
after inspecting tho villages he makes deductions from the 
assets on which his assessment is based in order to allow for 
improvoinenta. 

The rules themselves are, I think, suffioiently iibemi, 
tliongh full olfect has not always been given to them. 


The chief ^ difficulty In carrying them out is that it is not 
often possible to ostimato the increase in rental arising 
from the conatruction of a well. There are no separata wet 
and dry rates in Oedb ; ns, in the irrigated tracts, practi- 
cally all tho land that reqnircs water gets it in ordinary 
seasons, so that tho effect of the constrnction of a well is 
rather to mereiFO the stability of the rental than to raise 
its actual amount. The nanal course has been to deduct n 
certain amount from tho assete propoiiionato to tbe osti- 
mated cost of tho well or other irrigation work. Ton per 
cent, on the' cost has generally been considered n fair 
nllowanoe. 

Tenants in Oudh who have extended irrigation to their 
holdings nt their own cost arc not specially protected from 
enhancement. But, tike other tenants they are only liable 
during tbcir lifetime to enlianccments of one anna in the 
rupee at intervals of seven years. And if a tenant has 
mode an improvement in the manner authorized by tbe 
Oudh Bent Act, be or his reprcscnletire cannot be ejected 
until ciimponsntion Las been paid. In order tn securo com- 
pensation tbe tenant must citlicr hare obtained the written 
consent of the landlord to the making of tho improTomont, 
or tlio permission of the Deputy Commissioner if the land- 
lord refuses or omits to giant written consent (secliuns 21— 
24, Act XXII of 1SS6). 

In my opinion the existing provisions are sufficient, and 
I have no alteration to snggesh 

Q. 5.— The omounts advanced nnder the Land Improve- 
ment Loans Act, XIX of 1883, daring the five years 1895-96 
to 1899-1900 ore given below ; — 


V 

Lucknow . 

• 

* • • 


Rs. 

1.69,078 

TTnao . 

» 

• a 

* 

83,849 

Rao Bareli • 

• 

• « 

a 

2.02,348 

Sitapur . '• 

• 

» t 

a 

1.09,320 

Hardoi * . 

• 

• $ 

• 

1,67.697 

Khcri ; . 

• 

.. U 

a 

8,833 

Total, Ldcekow DivysiON 

• 

7,30,920 

Pyzahad • 

• 

» • 

a 

32,437 

Gonda . . 


• « 

a 

21,162 

Babraioh . 

• 

a » 

• 

2.416 

Snltanpnr ' . 

• 

a * 


1,08.612 

Portahgnrli > 

• 

a • 

a 

63,830 

Bara Bank! • 

• 

• $ 

a 

89,929 


Total Ftzabad Division . 3,08,285 

GEAHD TOTAL . 10,39,205 


By for tbe greater portion of tliis (Rs. 8,08,301) w.as 
advanced in 1896-97* tbo year of scarcity. Itinclndcs 
large advances for tho construction of earthen wells. In 
ordinary years there is no groat demand for those ndmnoes. 
Tbe reasons, I think, are that Oudh is not deficient in 
natural souroes of irrigation, while tho more ndvanoed 
districts are already pretty fnlly snijplied with well irriga- 
tion ; and, secondly, that there is in moat districts a body 
of large and well-to-do proprietors who can afford to 
improve their estates without assistance from Govommont. 

I do not think that loans would he encouraged to any 
great extent by any of the measures proposed. What I 
believe chiefly deters smnllor proprietors fiom taking loans 
is the Bomenhat cumbrous procedure, and tho fact that by 
taking tho loan tbe boriOwer bcoomes the dcltor of nn 
irresistible creditor who can sell up his properly summarily 
under tho Land Kevenuo Aot. 

Q.6. — I can give no such instance, and 1 do not believe 
that the tendency referred to, exists. 

As regards the eeoond part of tho question, the only 
desire evinced by the people on the subjeot is that canals 
ebonld not be brought into Oudh. This_ feeling ie very 
general and strong, and 1 believe that it is shared by most 
officers who ore aoqaainted with the province. 


The qubbtionb under B do not aipdt to Oudh where there are no oanals. 


0.— Canals of intermittent flow. 

Q. 12. — As regards “ C. — Cauals of iutermittent flow,” Bbowere often fall on the hills when the plains are dry, and 
in pargana Tnlshipur, which lies in the north of the Gouda the water wMoh comes down in the streams flons through 
distiict under tho outer range of hills, there is a system of tho channola into the fields. These channels are known as 
irrigation by channels from the hill streams. The land on 

the banks of these streams is generally higher than tbe , ... 

Bnrronnding level; the beds are dammed up in suitable Q. 13> (1) and (2).— Tliis^ method of irrigation is only 
places, and channels ent through to 'the lower lands, used for the land in which transplanted rice ia grown. 
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Tliio Sr ttio mnin crop in-tTiispnit o{ tho connlry, nnd in 
Innds where it is grown it is tno only orop of the ycari 

' (8) Tho supply of wnter'ie so cosnnl nnd intermittent tlmt 
no definite nnswor can bo given. In n ycorof dionght - the 
-Ropply weald probably fail altogether ; in n year of scanty 
rainfall it might save tho rice orop. 

Q. Id.— I can give no answer to this question which, ia 
scarcely applicable to tho method of irrigation referrod to. 

Q. 15.— Wells oro not used for tho inigatlon of the rico 
land in this tract. 

Q. 1C.— This question docs not admit of n definite answer 
in the circamstanccs doscribed. 

Q. 17;— (1) nnd (2) So far ns I hnow no charge is inado 
for irrigation from these channels. 

(3) The pnrgann belongs to the Halrampur estate, which 
is permanently Bctt1cd,.nnd therefore inot linhlc to onhnneor 
ment of revenue. , . 

Q. 18.— The water. flows into tho fields hy, gravitation, 
and tho only cspcndilnro necessary is that incurred in 
i.cMiing up tho dams nnd lecping.fhc channels open. Tliis 
is done by the cnltivnlore with UicnsMstancc of the estate. 
Tlic tenant is rcpaul ly the increase in tho produce. 

Q. 10. — Is not npplicalde to the case in question. 

Q, 20. — The first pnit of this qaestion has hcon answered 
already. As remrds tlio secmul part, tho iirigalion in 
rontrollcd hy iho management of tho csintc, and no legis- 
lation ia required. 

Q. 21.— An said nhoro,-aU tlic chnnnols were eonstrnciod 
liy private persons. Ko tronhlo lias arisen, or can arise, as 
the entire pargana belongs to a single proprietor. 

Q. .22.— It will bo clear that Irrigation . obannels of\ tlio 
hind described can only be made in spccial.loealitiea< Tho 
only other tract I Iniow of in which they ore in use is in 
the norlli of tho Basti district, which is also in the ncigli- 
boniho^ of the hills. Hero tho system has been greatly 
developed and improved by tho onternriso of Bnropcan 
landowners, and a permanent supply has been teenrod hy 
the coiistruotion of large storage roBOrvoirs, with a regular 
system of canals for Uislrilmt ion.' There is little room for 
the consfrnetion of further canals, tho tracts in which tlicro 
is .scope for the construction of such works being fo limited. 

D.— Tjkks. 

« 

Q. 23. I understand from the tenor of tho questions- 
under this head that they prinei|inily rclnto to largo 
irrigation tanks constmeted or maintained by Goveminoiit, 
such ns nro found in some parts of Uundclkhand. There 
arc none sneh in Oudh, where the tank irrigation is from 
natural sheets of water,, cxc.av.stious by the village sites, 
and flinall tanks constructed hy private peifons. ilost of 
tho latter wero originally made for watering cattle and 
hathiiig purposes. Many of them, by Ibe time they come 
into use for irrigation, have become mcro ponds. 

The answers hclosv refor thereforo to the tanks nhovo 
doForibed, as far ns the quostions nro npplioahio to 
them 

(1) Tho tanks nro generally supplied with water hy 

snrfaco drainage from tho land round them in 
tho rainy season. 

(2) Tho water is raised by tho wator lift' by manual 

labour and poured into ohannels, wlicnco it 
(lowB into tho fields. 

(8) In a yror of good rainfall tho supply might bo 
snillcient, for -ordinary ereps in tho lands irri- 
gated from the tank. In n year of drought it 
might fail altogether. In this conneotion tho 
following figures, taken from tho Fyxnlind 
Scttlcinont Uopnrt, may ho of iutcrcFt. Tho 
area in tho district irrigated from tanks (nnlu* 
ral nnd aitificial) in tlio sctlloincnt year was 
178,650 aorcs. In the yc.tr of dionghl it was 
only dO-.D^C acres : n fiiol uhioh slioivs, ss tie 
Settlement' Ollicot remarks, that in n year of 
drought, it is- not rnfe to' calcuhito on mnoh- 
more than ono-fonrth iho avemgo tank irri* 
gated area as being so irrigable, 

. Vol. IV, . 


(d) I' can gave no general answer to- this question. 
The area of coniso depends upon the size of 
tliotank nnd tho.depth’of water'in it. 

Q. 2d. I oan-givo no roliahlo. figures, showing, the ■ox-' 
tent to whioh the prodneo is incroased- hytanici iMga- 
tion. As regards (3) it has been shown nbovo that liltio 
rclianco can bo placed on tank irrigation in a dry< year. 

Q. 25. This qncstion soems scarcely applioahlo to tank 
irrigation of tho kind dcsorihod. 

Q. 26. There aro some natural reservoirs. which given 
Bufticient supply- without nssistsnoa from wells., -But in 
ordinary cases tho first watering is given, from tho tanks, 
nnd later waterings from walls (where avaiinbic) to crops 
that reqniro them. I should say that it is generally, essen- 
tial for safety to have wells. 

Q. 27* I con giro no reliable estimate nndor (1). As 
regards (2). tlio irrigation would tprob.'ihly foil in, a ycnrnf 
drought. 

Q. 28.- IVatcr rates are soidom ohnrgcdiby the landlords, 
nnd cannot of ooureo be levied' by Government. 

Bents in Oadh are gfncmlly paid in n lump on i the 
entire holding, nnd separate wot and dry rates scarcely 
exist. The areiaim incicass in rental derived from irrig-i- 
tion cannot therefore bo stated with any.exootitnde. 

For tho saino reason the nvorngo rate.of cnlinnoemontoE 
rcTcnno cannot bo stated. IVet and dry rates for nssess- 
inent were only framed in one district (llardoi), and there 
they were scorcoly nsed. 

Q. 29. Expenditure is necessary for the Jahenr employe i 
in lifting the water, and of clearing out tho ohannels. nnd 
for the cost of tho writer baskets. This. is borne by the 
cultivator, who is repaid by the benefit to his crop, 

Q. SO. I understand this qneslion to. refor to tanks 
controlled hy the Government. There is no - recognised 
system for tho mnintonanco of private tanks. 

Q. 31. The distribution of water is generally provided 
for in tho wajib-nl*arz (village odministration.paperl and 
other village papers. Disputes soiiictimos arise which are 
settled by the Courts. In tho nature of the case there is 
no need for Govcrnniont mtorfcrouco or legislation. 

Q. 32. I think that it would bo far bettor to eiicourngo 
tho cunstiuotion of wolls, ns tanks aro linhlo to fail when 
thoy arc most required. AeFistance, if necossary, can best 
ho givcn.by odvauccs nndor the Land Improvement Loans 
Act. 

Q. 83. This question appears principally to refer to tanks 
maintained by Uovomment. Very little is dons to provent 
tlie tilling up of private tanks ; hut they ore oocnsionnily 
dfig out in a dry sensoe. 

E.— Wblls. 

Q. 3J. (1) I note below- such information as is nvailahlo 
from tho settlement reports 

Jiac Sactli. — Water is found in tho north of tlio dis- 
trict lit from 0 to 30 foot ; but in tho sontb tho distanoe 
is sometimes os muoh os sixty feet. 

Pnr/aJyoi’A,— Tho nvernge depth to water varies in tho 
diilerciit pnrgnnns from 16 to 21 foot. 

Sttltanpur.—lnfom pnrgnnns water is generally found 
nt from IB to 20 feet from the saifaoe, in four more tho 
depth ranges from 24 to 27 feet, nnd in tho four othora 
tho depth IB usually SO feet or more. 

These nro fair romplos of tho southern districts, whore 
(ho nyornge depth may he pnt at from 20 to SO foot. In 
tho distriots north of tho Gogra tho depth to water is innoh 
lose, and in tho olluvinl trnots water is found close to tho 
BiirfncD. 

(2) Cheap porcolnlion wells aro common nnitli of the 
Go»ro nnd in otlior lowlying tracts. Elsowhcro tho supply 
is chieily from sTirings, The rrater.lerol sank in tbo year 
of draught, bnl 1 know of no cases in whioh tho wolls ran 
dry or became too snlino for use. 

(E)'and (4) Tlib porcolniion wolls referred to nhovo, which 
nremado of hricks laid in mud,' can ho constructed in Qonda 
for Its. 80. Thoy Inst for 20 years or mcro. The more 
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cxpenRiTe ■wella cost from Rs. 100 to Us. fiOO aeroriling to 
their size and the depth to Tfatcr. In Snlfanpnr 600^ welts, 
which were constructed from ndTonccs ^ren in the tiino of 
droneht, cost on an aronge Ha. 183. Jn tracts Hko Bob 
B areli, where the depth to water is greater, the nrerage 
cost may be pat at from Its. 200 to Its. 250. 

These walls last indoRnitely. Some of .those in Pariah- 
garh are in fall wothing order after 60 or 70 years. 

(6) 'When tho water is near tho sarfaco it is ratsod by 
the diuriul, a Icror weighted with earth nt one end, and 
with an cnithon pot nt tho other, less commonly 'by tho 
eharhhi, n wheel orcc whirh two pots nro slung. Both the 
dhuritil and elarMi are worked by monnal lahonr. IThon 
the wells nro deeper the water is raised by leotlicr buckets 
(put*) nsnnlly worked by bnllocks, hut in Sitapnr and 
Aordoi manual labour is often employed instead. 

{6} hfr. House, the Seillemont Oiheer of Fyznb.ad, notes 
that the irrigating capacity of a masonry well in the 
district is conemlly, ho considered, about 10 acres. This 
estimate is porbops a little high. For an ordinary well 
1 should put the irrigable area at 8 or 9 acres. 

(7) I can only giro statislies for two disliicts, Kao 
Bareli and Farlobgarh, which are, liowcrer, tlioso where well 
irrimition is most general. In the ^ settlement year in 
each of these districts tho average irrigated area per well 
was a little over 6 acres. This inolndca tho irrigation from 
earthen wells, but, on the other hand, many of tlic masonry 
wells in thcBo districts are largo and work sevcr.il mns. 
The average in most other districts is probably not so high. 
It maybe put at 5 acres. 

Q. 86. I ean giro no reliable estimate of the extent 
to which tho value of tho prodnee is increased by mill 
irrigation ; 'but in years of scanty rainfall tho benefit, is 
very great, and in years of drought the crop could net bo 
grown without irrigation. 

Q. so. I con giro no rcliablo estimate^ under (1). As 
regards (2) tho irrigation would he tho saving of tho crop. 

Q. 37. For tho rcarons explained in tho unawer to ques- 
tion 23 the inorcoso in rent or enhaneement in revenua 
due to irrigation cannot ho stated with exaetitude. The 
inlrodncllon of inigotion no donht generally produces a rise 
in rent, but not immediately or invariably. Tbo ineiease 


is on tbe irrigable area eommandod by the well, not merely 
on tbe area irrigated during tbo year. 

Q. SS. Tlicre are occasional failures ; hut I think that, 
on the whole, the people aro very fairly successful in their 
well sinking. I hcliero that tho Agrioultural Department 
does offer assistance in tbo use of boring tools, and that it 
has been made use of in estates under tbe mnnsgement of 
Court of Words, and found successful. 

Q. 39. 1 nm not in favour of the construction of wells 
hy Government in land wbioh is privsto preperty. In the 
first plaee, ns has beeii shown in tho answer to question 3, 
the people have shown no backwardness in extending well 
irrigation, so that Government interference is not required ; 
nod, secondly, wells made hy Government agency are likely 
to ho more expensivo and le«s suitable than tlioso made hy 
landowners or tenants for their own fields. Tho larg'a 
landowners, ns cxporicnoo has shown, nro perfectly nblo 
nnd willing to improve Ihcir properly by constructing wells ; 
while in Ihe smaller properties priictienl dilBonlties would 
arise, if tho Government attempted to mako wells, on 
nceount of the complexity of the tenures. 1 regard the 
scheme na unnecessary and iropraotieahlo in Ondb. 

do. Q, Temporary earthen wells are very commonly used j 
nnd there is no district in Ondli, and few portions of 
districts except the sandy belts, where thoy ore sot practi- 
cable. Tens of thonsauds nf them were dug in the autumn 
of 18DG after tho failure of tho rains, nnd tho spring crons 
were thus scenred. As on example of what generally 
oconrred, I quote the following from tho eetUement report 
ibr Bnra Bank! 

"During tho nntnmn of 180C no less than 20,000 
cat then wells were dug by tenauts, oithrr from their own 
resources or bv nid of liberal loans from Government nnd 
tbo Court of ‘Wards. _As a consequoneo tbo normal wheat 
area was sown nnd irrigated and the disiriot wna snv^, aa 
n whole, from very severe distress ; and a bumper crop, the 
best for 17 ye-Ms, was the reward .foe the peasants' strenu- 
ona exertions." 

To encourngo construction in a year of scanty rainfall, 
oil that has to bo done is to follow tho measures tliat woro 
raccesaful in 1808. These were advice and persuasion hy 
tho district nnthorities and liberal distribution of takapi. 


Mu. B. A. hloioKT, Collector of Ghnzipnr. 
(AUalalad, S2ni Woremter 1907.) 
{RtpUes to printed jiieifi'enj.) 


Question 1.— My onswers rclcr to tho Aligarh district. 

I was Collector of Alignrb for tliroo yeors from Alnreb 1897 
to March 1900. " 

Question 2.— I have no records to refer to nnd cannot 
sny. 

Question 3,— Tlicro are no ohstnolcs to the extension of 
irrigation from — 

(1) sparsity of population ; 

(2) fowncES of enilahlo cattle ; 

(3) insufficiency of monure ; 

(4) unsuitability of soil. 

(6) Tho canal officers can sny whether the Gauges 
Canal has sufficient water for the extension of 
irrigation. I fanoy it bos if water ie econo- 
mized. 

(6) 1 do not think look of private capital prevents tho 
extension of irrigation for threo reasons-^ 

(a) thcro is no scope for private canals in tho 
district} 

(&) os to tanks, tho digging of the lanlm is too 
expensivo to ho tmancially rcmuncrativo ; 

(c) ns to wells, I do not think that want of . 
cnpitivl is the reason for their non-oonstrae- 


tion, Zamindars who do not go in for 
well-sinking manage to find money for 
their extravagances or for hnying villages, 
so it is clear (hat want of capital Is not the 
chief reoBon for foilnro to bnild wells, 
though It may deter a few. 

As to tho lack of funds for tho mbro oxpenaivo 
oultivatlon of irrigated crops, I have never 
heard it oven hinted nt ns tho reason why 
wells arc not built. 

(7) Tho fear of cnlinnecd revenno asscssmont is 
nndouhtcdly one of tho causes which 
prevents wells heiug made. The people 
do not Imow the orders of Governinont 
about the non-liability to assessment of 
revenno of tho increased rental gained hv 
irrigation improvements. When I was 
Assistant Betljomont Offiocr at Lucknow, 
no ono ever pointed out now wells until I 
began to make inqnirios, and tho people 
learnt by oipcrienco that I would assess 
Hghtly on land irrigated by new wells. 
Then they began to come forward, which 
shows clearly that thoy had not expected 
such Ireatrocnt, Even now I beliovo the 
intentions of Government an not widelv 
known. Tho Commitfeo might inquire 
how many applications have been innd n 
nuder Board's Oirealnr I-B. I fnnoy Ihev 
' will be found ridionlnusly fow. 
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Hio fear of cnliunccd reut does not doler lonnnts 
from making veils. A non-ocoupanoy 
tenant bas not tbo right to make masonry 
welts, and an oconpnnoy tenant would bo 
- able to plead Bucccssfully tbo constrnction 
of a well in a enit for enbanoomont. 

(8) Uncertainty of tenure nnd dofeots of tonnnoy 
law boTo in the met prevented well sink* 
ing by tenants. Bren a fairly onligbtonod 
zninindar like tbo Baja of Mnraan would 
not allow his oosupnney tenants to inako 
pahka wells, tboiigh bis notion was illegal. 
Vbo new Tenancy Act will do nnoh good 
in ^tbis respect. I bad numerous applU 
cations by oconpancy tenants for permission 
to sink wolls, which shows tbot they did 
not know tbeir rigbla. In my answer to 
question 25 I make some remarks on 
amendments in tbo law. 

tO) 0<iic»*^rea*o«e.— Thotc me certain tracts in 
which woll-sinkiiig ond tank construction 
is well aigb impossiblo owing to tbo 
antnral conditiona or in which tbo initial 
cost is^ too great for tbo ezpenditnrc to bo 
fiiinneinlty remunerative. 

(iuetlion 4.~-Land irrigated from works constructed by 
livolo capital is eretnpt from enhancement of nsscssmeut 
_ urini: Iho onTrency of the setllomctil nest following the one 
in which tbo improvement was made. 

In practieo tbo exemption is seenrod by Iho Settlement 
Ouiuic making an cstimalo of Iho reduction on tho asscls 
whioli ho is prepared to allow on account of tho improve* 
ment. Every BcUlomcnt Olfioor has bis own method. I 
think I nllowcd about Rs. 60 for enoh good well. It 
depended on the well ond the ainonut was sellled by gaoss* 
work and not by caleulalion, I was not on settlement 
work when tho dislribniion of jama rvns made, but I 
suppose tbo rcdufllions went to tbo pwlics entitled to them. 

Tenants can claim exemption from onbnnocmcnt on 
account of tbo increased vnlno of tho produce of tbo land 
gained by impation iraprovomcnls made by them. The 
oxiotiog provision seems to mo enflieienUy liberal. Assist* 
nnt OoUeclors in geuoral ore gUd to get bold of snob on 
easy moans of disposing of cises tnnl are particularly 
Iroubletoinc. Tbo existing provisions nro suflioiently 
liberal. I have seen it odvoealcd that Ouvernment ehonld 
p«riuaiicntly exompt from cnbancoment of revenuo land 
irrigalwl by moans of masonry wells. If and when tho 
prevent syslom of exempting for oiio whole settlement, 
together with tbo nuexpired portion of Ibo scltlemcnl cur* 
rent when the work was construelod, has failed after n fair 
trial, I would rrcoinmcnd poriimucnt exemption, but tlio 
pTosent system ro far bns imi only tbo beginning of n trial. 

Question G.— Loans uudor the Land improvenveut Act 
are not freely tnkon. The rcaiinns nro tbrcofold— • 

(it) Overwork. 

(5) Rosponsibility. 

(e) Rapacity of subordinalo oilicials. 

(ii) Oeensori.— Tnlisildars nu(l_ Collectors Imvo loo much 
v.'osk as it is to get through it in n rp.alty satisfactory 
Tununor. Govcrniucnt will not accept tiic ple.i of over- 
work oven in trifles. A Distriot OlHocr has, tliorofore, to 
bear in mind that if bo shows much activity in this line, bo 
will almost rsrtainly Imvo to furnish explanations in somo 
other deportment. Tliis applies with greater forco to 
Tuhsildars, who havo tho very greatest dillknlty in collect- 
ing taiaei. 

S lietponiibililjfi—lUakavi bcooracs irrecoverable, n 
dar thinks that it will bo put down to bis slnoknrss, 
and be naturally is in no bony to put himself in such n 
nohition. Tho amount of iakaei that ncluolly bccomcii 
irrocovcrnblo is so umall (except in tho enso of fuinino iakavi) 
ns to lend ono to supposo that iakati is only given to pcoplo 
who hove cxcoptionnfly good security and wbu could rai^o 
money in tbo ordinary way. 

If Ouvernment wish to extend f<i/.'avi udvniioes largely, 

1 think that it inwiba projmred to accept a larger proiiut* 
lion of bad debts, nnd I tbinic Collectors might bo given 
antborily to write off us irrceuvcrublo u cerl.iin piopurtion, 
say o per coni., of tbo doumud inaturiug in oaeh jenr tiilb* 
out Laving to furnish explanations. 

Vol. IV. 


(o) Corruption.— 1 have no doubt that the kannngo or 
other snbordinate official who makes tho local, invostigation 
and tbo labsili aocountnnta do in many oases ' toko toll on 
tbo money ndvnnood and rcoovorod, but I do not think tho 
amount is very large, nor oan it be stopped till tbo standard 
of honesty of tho amla is much raised. 

(a) I would not iccommend a rodnotion in tho rato of 
intorcst, bcoauso tho intorost now oharged is mnoh lower 
than the market rale, nnd tho necessity for paying it is not 
tho rosson for moro iakavi not having bcon taken. 

(£} For iho same reason T wonld not recommend ' a ro* 
mission of tho interest. 

(o) In tho innltor of partial i emission of tlio ndranoea 
I think this might bo tried in tiooto whore, owing to tho 
cost of tbo worko being very gicat, tUeie constcuction. would 
otherwiso bo nnroinnucintivo, but 1 wonld certainly not 
ndvoeato it generally ns it would lend to pauporizo tho 
people. 

(d) Total remission in case of failure to obtain water 
would lead to great abuses, and Is to bo doprocatod oxeopt 
in very exceptional asses. In most tracts tbo practicability 
or impiaollcnbility of wella is well known, nnd in ail oases 
of donbt a trial boring should bo made by the tnbo well 
which will deiinilcly settle tho matter. 

(e) The period of repayment might perhaps ho oxtondod 
in tbo caso of works which aio very costly except where 
partial romissiona aro given. 

(p Grants-in-nid arc precisely on tho same footing as 
partial remissions. 

My saggestions for tho onoonragoment of loans under 
tho Land Improvement Act nro ns follows 

It is first necessary that fur cash tract in whiob objeo- 
tinns are ooutomplatcd a aurvoy of tbo rolativo rosition 
of tbo olay strata (niola or (aua) nnd of tho water lovcl be 
made ns rcoommonded by mo in paragraph 20 of Agrionl* 
tnral finllclin Ko, 12. This should bo dono by an offioinl 
specially tmined for tho purpose. Uy this moans a record 
will bo obtained of tbo dcplb to whioh wells will liave to bo 
sunk in each villogo and tbo difficttltics likely to bo on * 
ouunfered. 

IVbetover there is a icisouablo doubt abont tbo depth 
at which tho clay will bo lound trial boriags should bo made 
with tho tubo well apnarotus of tbo director of Land 
Records. It will then bo n kimnlc matlor to cstimuto the 
cObt of a well in any partieiilur locality. 

Tiio offiolil deputed for tbo jmrposo will tbon be in a 
position to any that in such and such a village wells aro 
requireJ in such and t-uch positiuns which aro likely to 
Cost end) and such hums. A. permauont record should then 
bu inado of tho wells considered desirable with their csti* 
muted cust. This complLtcB tbo work of tbo speoial officer. 

A copy of tho list sliould bo famished to tbo lambdrdar of 
each villogo with nn intimation that Govonimont will 
alwayo be ready to sanction takavi for such wells up to tho 
amount entored lor cacli, provided that proper security is 
furnished. 

The z.imiud.its or tenants could, when they wished to 
build such a well, apply to tbo Collector for tbo odvaiice. 

No local inspection would bo necessary, nnd it would only 
be necessary to verify tbo socnrily. 

At imscnt tho officer making a local inspoolion mobably 
cannot in many oases oscertnin what a well will really cost ; 
bo may badly nndcr or ovor-cslimato tbo coat, and in oilhor 
case thoro is a waste of money that might bo moro usofnlly 
employed. ' 

Under the now Tonnney Act it is probable that tbo 
tenants will do most of tlioimprovcmouts, anditis vory 
desiinblo Ibul occupancy tenants should bo nllowcd to give 
tbeir holdings ns seciwity for tbeir advances. For this 
puipoio legislation will bu required, nudl would proposo tbo 
following;— 

jilet to anlhorizB ecrloin tenants to use Heir holdings as 
security for takavi advances, 

I.— When any tenant with ii right of oconpnnoy, but 
without .a saleable iulcrcst, wishes to givo his 
holding with tbo improvement proposed to bo 
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csecnlcd on it ns si'cnrity for a loan andcr tlio 
Iiand Improvement Act> Lo nay apply io tlio 
Collector or Assistant Collector. 

■IL-^The Collector or'Assisinnt Colleeioc slian issno 
■n' notice on tbe landholder. 

III.— Tho landholder moy object (1) on the ctonnd 
that ho is prepared to cxccnlo niniEoIf the same 
or on equally nscfnl impfovement for tW heno- 
fit of his tcennt ] (2) that tho proposed improve* 
pent is useless or uiisuitnhlo for the holding or 
inconsistent nith tho purpose for \rhich tho hind 
ATas let. 

IV. — If tho objection's on tho second ’gtoimd, Iho 
Conrt^shnll decide trhethor tho proposed improve* 
mont is piopcr, and, if it is, i-hnll ollow tho 
tenant to give tho holding as eeouiily. 

V .—If the ohjecUon is on the first ground, tho Court 
shall, it it thinks that the laudliolder's offer lo 
make the inprorement is gcnninc, give him n 
reason nhio time in rrhieli to nioko (ho improve* 
ment : and if it thinl.s tliot the oflci is not 
gpuiiic, tho Conrt shall pass nti order nnihoi* 
iting the tenant lo pledge his holding ns security ' 
for tho advance. 

Vl.—If the landholder fails lo make the improvement 
nitliin tho time nlloncd, or any fnrllier time 
that the Court may allow, tho Court shall pass 
an order anthoiizing tho lotiont to pledge his 
Iiokling ns security for tho advance, r.nd may 
give rcasounblo damages to the tenant from tlio 
landholder. 

VIL— If the landholder raises no objection to llio 
tenant's application, the Court shall pass nn 
order authorizing tho tenant to pledge his hold* 
iiig ns security for the advance. 

Vlll.—IVhen ntcnnnt has taken nn adranco under (ho 
Land Improvement Act after linving ohtained 
nn order under section IV, V, ’Vi or VII, and 
has given his holding os sccority for the repay* 
incnt of the loao, if he makes defnutt in lejiay* 
incut of any instalment, or if he is ejreti-d 
under tho Lent Act, or if he dies w’iihout heirs 
or diroppenrs, it slinll be lawful for the Collector 
to sell ins holding, mid tho pnrehnser shall have 
the same title nnd rights us tho Iciiout whose 
holding has been sold. 

Quci(io)) C.— Ilio citcnsion of irrigation docs not tend 
to injuic the remaining cultiration by drawing nwav its 
cnltivators. 

B.-*Cisiis or cosiiscooB rLotv. 

Quetiiont 7, 8, 0, oiirf 10.*— I do not feel qualified to 
nnswer these questianE; 

Quetiion 11.— The result of draining land wlicrc thcro 
is a salt cfiloicscolico is to remove the rlfiorcscciiee. I 
noticed n vrrj marked case of thi«. VViicii I wn..iii camp at 
Khair in 1S8G or 1G87, the land to tho norlh•wc^t of the 
camping ground was tovered trith at least two inches of reJi 
ns white 03 snow. Shortly nftci wards the Karon Kaddi 
drninngr was carried cut, and silicii I ictiirned to the dis- 
trict in 1&07 the rch had quite disappeared and the land 
teemed to me as it it had become cultivable. 


irrignlion is unnecessary. The water is lifted out of the’ 
jhilt bj" leather buckets of tho shape of largo dost piins wUli 
four cords worked by two nion, ono on eaoh side. The only 
expense is tho labour of lifting whioh fulls on the cultivator. 

Thft cons^ction of nrlifieal tanks is not icqniredas tho 
extension of irrigation can bo better secured by the construo* 
tion of wells. < 

E.—WstLS, 

QvetUon 34.— (1) It is most important to dismiss at onco 
tho id e,v that a‘ well is simply ii bole sunk in tho ground till 
water is reached, nnd that lu some places there is water and 
in some no water. Tlioro is water uvorywherc, lutinsoiuo 
places it is not uttainnhle in suflicient qnantilies for irriga- 
tion, Tho question to ask is not is there water, but is thcro 
n moia or (atea, or by whatever other name tho nil iinport- 
nnt combination of clay or lankar and sand is locally known. 
Tills stralnin of olny-or Jeanhar overlying water bearing 
sand is nccesjnry to form a roof to tho collecting cavity in 
the sand which in o-sciilial if ii-largc disthargo of water is 
rcqnired, ns otlirrivuc sand Is drawn into tho nell and the 
foundation is uiiderniincd. The subject is treuted of in 
Agriciiltntal Enllctin No. 12 and it cannot he profiiahly 
condensed further. Every spring well mnet he taem down 
to the mota, and consequently tho depth of the water Icvol 
from the surface is not necesmrily any critoiion of the 
depth of tlic well. As liSs been shown in tho hullolin, a 
rise or fall of five feet may mako a difierenec of 20 or 30 
feet in tho depth of ilio wolf ; thereforo it is very diilieull to 
say wlial is tho averogo -depth -of permanent wlHIs. Tho 
depth of the pcTcolatioii level from the snrfaco varies from 
about 10 feet near the main Ganges Canal to about 63 feet 
in parts of iinrgwua jUnrsnti, and the wells must ol course be 
still deeper. Tliero are n few pahltt Wells in pargnna 
Mutran, tho C 3 lindcrs of which aio 76 feet long. 

(2j It is of great importance to bear in mind Ih&t jkt* 
eolation wells are pijielicslly noii-c.vislcnl in the district. 
A percolation well would with difficulty irrigate an acre of 
crop tach srosou. 

jPaila wells me not liable td fail in yc.'irs •cf 'drought, 
as no ono makes n f oWo well unless he knows tlinl thu 
mota is sufficiently anbrnciged lo give sufficient allowanco 
for a fall in the water level in a year of drought. If this is 
pot the case, it is quite cifcetlvo nnd roneb more economical 
and rosy to make a kaeMia well. In tho south-west part of 
the district many pahka wells have become permanently 
nroless owing to a gradual change in the water level. I ic* 
ported the mnttcr, niidtlioMot L'riincli of tho Ganges Canal 
IS, I Iclicvc, to bo carried out to set matters right. 

Saline KcUe . — ^Therenro ccri.ain wells in the district 
which aie iilnay.s salt, hut which gel sailer in a year of 
drought. Tho ninouiil of salinity varies from a hardly 
noliccnllc binckishtic's to such a decree of nlinily that 
noithcr man nor beast c.in touch it. 'WlcneviT the salinity 
of the water is considcrahlc it is useless fur germination 
pnrpmcs ; seed sown on ground irrigated with it will not 
germinate ; but aficr tho seed hos once germinated tho salt 
water is ver^ good for the crop. 

(3) The aveiTige cost of conrimetion of pabba wells 
Tories trow Its. 60 to abont Us. 1,000 or Its. 1,200 accord- 
ing to loiality. The average cost of kueheha wells varies 
from about Its. 4 to Es. 60. The dilfercnci' in tlio caso of 
kaelcha wells is chiclty duo fo tho test of the wooden lining 
(fjoroU) that Im-, to bo sunk when wet (Kind overlies tlio 
wuta; tboMlnnlcobt of digging is nearly always incon- 
siderable. 


C.— CaPAIS op JSIEBJIITTEKT I LOW. 

QuKiions 13 to 22.— Tliercnio no canals of iuLcrniitlent 
flow in tbe district of Aligarh. 

E,— Tasks. 


(4) Tim iiTcrago diiratirn of I-oc7ic6a wells varies very 
much; rouictimcr a well falls in hefoto it is even finisheil 
or only lusts 0 few weeks. In other caves a well lost* a 
lifetime. I have seen kacMia wells working, eaid’ to have 
Icon 40 or 60 years old. Where tho earth is iirra kaehcha 
wells will last for a long time. 


Questions to 03.— -Tlicre arc prncHeally no oriifieial 
tanks in Die district, but the natural j/uls are much used 
for inicaticn. They gel fdicd up rn tho rains ; no one 
ever looks after thorn or dredges them ; no one charges wiilir 
rate for tlic use of tho water, hut tho zainiiid.ar of tnursc 
gets higher rent for fields which can be irryoted, Somo 
jAt'fr never dry up even in dry years; in olhi-rs the water 
is olw.iys used tip except in years of excessive rain. Large 
r/iiYs irrig.ile a lorgo area ana snioU ones a few Cclda onlv. 
When the water in a yVifV lasts for tho final watering well 


_ (6) Water is raised by a lealbetu bucket worked by two 
pain, of bnllooks cn tho ItYt systom. 

(C) nnd (7} 1 r.vn'tsay nilhent etali.-<(ie.<, 

Questiohs 35, 3fi, and S7.— I cannot answer these 
qnc.vlioiis. 

Question 38.— (1) As explained in tho reply lo para- 
graph 31, there is water everywhere sufficient for domestic 
purposes, but its uviiilnbilily for the purposes of irrigation 
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'dopends on tho prosenco ot a mota, I bare giron tomo pro* 
posols in tho nnonror to qnojftion 6. Tho chiof thing tlmt 
tho pcoplo roqniro is that Qorammont ohould hovo a snrvey 
ortho tnofa mndc, nod tlmt in enses of dunht its oxistcnco 
should he vorifiod by incnns of trial borings. 

(S) DliBcuItics nio encountered in tho actual oonBlruo- 
tion of itcIIbi hut natiro professional vroll-sinkeiB understand 
practical well-sinking far bettor than inost British ongineors, 
and need no help oxcopt in the provision of eflieiont rnnd 
dredgers, I would suggest that a Bull's patent dredgor 
sliould he pul in onch tahsil for hire nt tho into of Itc. 1 por 
mensem, 'i heso dredgers ore much more eflieiont tbon tho 
natirc//iam. 

The tube well npparatus of tho Director of Land Bccords 
can he lent to nny ono \vi)0 applies for it. I hare nliliscd 
it with gro.at^ ndvnntnge in ^nrt of IVntils' villnges, imd 
jMiinad Said Khnu of iShih in tho Atrauli taiisil also applied 
for tho services of tho tube well-siiilirrs, hut I don't know 
n bother he over octually utilised them. 

Quetdon SO. — I am not in favour of tho cnnstiuction by 
Goveiniiiont of wells ill nrivalo property. This hni been 
tried once bofnre— rttfo tlic papers relating lo the construc- 
tion of " wells " pnhlishcd n good many 3 cars ago by tho 
Depaitroent of lAnd Rocords and Agriculture, and ended 
in lailnre. 

In tho first placei mn»t engineers do not nndci stand the 
ucndiliuns necessary for sneems. The wolis sunk hj’ tho 
Public liVorks Department nro gcnerolly for driuking pur- 
pores only and picscnt no diilicultirs. Irrigation nclU mo 
on qnilo a dilTcront footing. 

In the second placOi the Public AVorks Depariment rales 
ore extremely liigli ; and, if tlio salary of tho enpervising 
stall is charged to the work, 1 am alinost certain that the 
work will cost two or three times ns luneh ns tho zamindars 
would pay for the came kind of work. 

In the third place, if Govornincnt pass tho co'^t and 
charges a water rate, endless dissatisfaction will bo caused, 
beennse-— 

(I) llio ralo will lo mueli hoarier than wonid have 
Iccn ncccssaTy hnd ilio zamindar done tho 
work ; 

(‘2) the collection ot the mtu would mean constant 
meddling by tho suhordinato stafT and tho 
necessity for bribing ; 

(1) it would in (oiDP cases he very difliruU to say 
whether a field was inlgalcd from a z.aiEin- 
dar’s or n Government wall ; 

(■i) tliG cost of ropiiirs of thousands ot wolis scattsrod 
all over tho country would he very pre,it and 
the supervision necesmrily most perfunctory. 

Question 40.— A very largo pait of tho well irrigation is 
from JcaehcJui wells. Some kaeheha wells nre nn3 tiling hut 
temporary, bnt othors of eaur^o last only a very short 
time. 

Tlio next question — " how far are they a prolcelion 
against drought" — is very nroliignons. It it means “in 
3 ears of drought, can a tract ordinarily witliont irrigation 
be irrigated 63: means of haehehtt wells, " the answer is only 
in n very foiv ond raro canes, If it means *' in n tract 
rirdiiiarily irrigated hr Jtaededii wells, docs tlio w.ilor fail in 
a 30111 of drongiit, " tlio answot is only in a fciv lare. canes. 
The fact is liiat tho failure of ono monsoon molics very 
little dilTorencn in tho Mib-siiil wntor lorol. Out of nn 
average of 30 inches of tain, supposing that 2 inclios arc 
pv.uporotod, that 13 inches JIows off, ond that 1 incli is 
f.irincd intn h3'dro.carbon8, tlirii onh- 14 indies souk into 
the subsoil. If yon put 14 inchea of water into n long 
ginna cylinder iind llion pour in sand till the ttip of tho sand 
and wntor coincide, yon will got tho dentil of dry sand Ih.ut 
will ahtorh l>t inches of water. It will probably iint exreed 
8 feet. It follows tliiit a iotsl fnilnro of tho mins in one 
ycni will only Inner tho subsoil water Imol about 3 foci 
(mnkiiig no lillownnco for tho supplies tctpilrcd for wells). 

Tin’s amount of full in the wafer level will only- ulTect a 
very small proportion of tiio kaeheJia wells, i.c., wells in 
thoao localities whero the conditions nro such Ihiit (a) wells 
ran only just ho made, or (&) wells can just not ho imide. 
h'or instance, itake a tract in which tho fnofai8onl3'Bnh- 
inorgcd'O focl/a awdiiclion of 3 fool would very Eoriously 
aifo^ the discharge of kaelielia wells in such a ini at. Agiun, 
tako n locality in 'which tho tnofa is cou'Ciod by 10 loot of 
enturated sand ; in such a Itxrality kctthoha wolis would ho 
practically impossible t hut if tho'dtiplli'ofsoturatOdeanil 


was rcdnecd to 13 foot, it is probahlo that wells might bo 
successfully sunk. 

It may, in fact, ho onunciatod that any change in tho 
water lorol, whether a riso or a fall, trill mnko kachcha wells 
possible in cortain localities whore thor -wero not possible 
hoforo and will mako thorn ‘imposslbfo in certain localities 
where they were heforo possiblo. 

With rcferonco to tho question how 1 wonld propose to 
oncourngo thoir oonstmetion in a year of scanty rainfall, tho 
onswor is that in sncli seasons the cnltivnlors mow that it 
is ns nocDssaty to dig wolis ns to plough and sow the land ; 
they also know how to do it. 

Tho only question for derision is— liavo they tho means 
both to dig and lo plough ond lo so'w. If not, they should 
get iakttvi. If wliat 1 have before suggested is carried out, 
most of tho data will bo known. Tho cost of a well in each 
village w’ill ho known ; the cost of seed pot Itgha and tho 
area of each tenant's holding will also bo known ; and tho 
only thing that will not be known is how much of tho total 
estimated expenditure each tenant can provide and how 
inneli sliOuld hr lent him. This will have to ho guessed 
by tho distributing ofSccr. 

Quesltttn 41.— I have now answered all the questions 
put down, but I would crave permission to mnko a few 
remacka on the proper relations hotween well and canal 
irrigation. 

Canal water is precious and ro^uires to ho economized, 
ns there nro many tracts that rcqnwo it very badly, and for 
which water is not nt presont available. 

In my answer to question 40 I Imvo stated that any 
cltange in tho water level will make kaoheha wells possibio 
in eertnin localities where tho3’ wore not possiblo hoforo, and 
will mako thorn impossible in certain localities where they 
wore before possible. 

Government and its oDlccis linvo hoard a great deal 
about tlio introduction of canals linving caused kachcha 
wells oror Intgo tracts to collapse, hut they Iiavo not heard 
anything about tho areas whsro tho introdaotion of canal 
irrigation lias made jiossiblo tho constraction of kachcha 
wells, for tho very good reason that tho people won’t uso 
well irrigation or oron admit that kachcha wells oro possiblo 
when canal irrigation is so cheap. 

My snggestion is that a complcto survey of tho mota 
slionlu ho made all over tho Gnngcs-Jumna Doab and tho 
tracts classiCcd somehow ns follows i— 

(a) Canal irrigated villngos in which kachcha wolis 
aro impossible, and in wiiieh thc3' wonld romain impossiblo 
with nny possible reductions of the subsoil water lorol. 

(J) * Canal irrigated villages in whioh kachcha wells nro 
impossible, hut in which they would ho 

*•" tendered possiblo by a praeticahio reduo- 

tion of tho subsoil water level, 

(c) Canal iiTig.atcd villages in wliich kachcha wolis nro 
possiblo, and in which liicy would romain possiblo after tho 
rcdnrtion of tho subsoil wntor lord caused by a withdrawal 
of canal irrigntion.t 

(d) Canal irrigated villages in which kachcha wolb sro 
possible, hut in which liioy would not rema'm possible after 
tho reduction of tho suhiioil level caused by withdrawal of 
ciuinl irrigulioii. 

(c) Other villages in which kachcha wells nro impossible, 
and ill which thP3' would romain impossiblo with nny 
I«niclic.il>lo misiiig of tho suh soil water level. 

(/} Other villngos in nliioh kachcha wolis nro im- 
possible, hut ill wliirh lhn3’ would ho made possiblo by a 
imicticnhlo miHiiig of tlio subsoil water lord. 

(y) Other villngos in srliiuh kachcha wells nro possible, 
and ill Avhich tlicy would remain qiossihlo after tho rise in 
tho subsoil ’nulcr lovol cuiised by canal iirigntion. 

(k) Other villages in which kachcha wells aro possiblo, 
hut in whidi they would not renmin possible after the riso 
in tho subsoil water level caused b3’’ canal iirigntion. 

It is dear that canal irrigation must bo mainkained in 
villages in diisbcs (n) and hut that it might ho wiso to 
willidmw it from villages in oinsscs (h) ond fc). 

It is also clear that canal in'igation< is indiootod in 
villages In class (c) and porhnps pniiinl canal irrigation in 
vlUagcs in class (/), and that canol irrigation is not required 
in nllagcB in desses (y) and (d). 
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Amofol considenition of ilie 'wLolo case votild show 
the pioibahle mnlt of withdrawing canal irrigation from 
classes (i) and (e) and giving it to classes (e) and (/). It 
might be that the cbnnges likely to be caused^in the gnb- 
Bcnl water level wonld he found to affect villages in class (h) 
BO severely ns to necessitate the estonsion of canal irrigation 
to them also or the abandonment of the scheme, hut it is 
probable that the result of such a working plan wonld be to 
economise canal water where it is not essential and make it 
available for villages that want it very badly. ' 

In any caso Government wonld bo able to make a fore- 
cast of the probable effect of new distributaries and drainage 
cnts, and to see where spore water shonld be used to nil 
tanks and where it should not; where more water is required 
and where lees. 

Of course the owners should have to ho compensated for 
the withdrawal of canal irrigation, and this should ho d^o 
on a liberal scale- The necessity of granting compensation 
would be a gnaranico that the withdrawal was only made 
for good and snificient reasons. 

Question 42. — I believe that it wonld he possible in 
certain localities to raise tbe subsoil water level to a 
perceptible extent withont any very great expenditnro. 


What I would propose for a tract like paigana hlnrstn, 
most of which has snifered from n very heavy fall in the 
subsoil water level, would bo to make the Karon Nadi, tho 
local course of supply, more efficient- This wonld be effected 
in two ways: tho first by building a series of low ^ms to 
hold np tho water at the end of the rains ; and, secondly, hv 
sinking some kaehcha wells in the bed of the stream till 
they reaohed the water hearing sand stiatnm. These wells 
would then be filled with coarse sand or fine giuvel. At tbo 
top they would he widened out, so that even if a deposit of 
silt formed over the sand, the area would bo snffiment to give 
a good supply of water to the well. 

It is a well known foot {vide Enoyclopcedia) that an arte- 
sian well con be made to absorb tho same amount of water 
as it gives ont if the discharge pipe is carried up to douhio 
the height above gronnd level to which the water will 
naturally rise; and if a head of S feet inn well will givo 
a very large disoharge (as it undonhtedly does), there is no 
reason to doubt that a head of 40 feet or more as there 
wonld bo in such a well wonld givo a very largo supply to 
the subsoil. This supply would be continuous as Jong os 
tbero was any water tn tho river, and a series of such wells 
wonld undoubtedly to some extent counteract the £tll in tho 
subsoil water level. 


Examples are given in Colonel CUbhom’s report on 
irrigation printed in tbe “ Papers relating to tbo construe* 
tion cd wells " referred to in my answer to question SB, 
showing the oxtraonfiuary ofiect on the snbsoil water Icrel 
of a lo^ source of supply. 


'Wherever there is a canal flowing through a tract in 
which it is advisahlo to raise the subscnl water level tho 
surplus water should he utilized to fill tanks instead of 
being sent down Oaeapes. 


1. Q. {The Prestdeuf.)— You are now Collector of 
Ghazipar t — Yes, 

2. G- Until March 1900 you were Colleelor of Aligarh 
for three yeatsf — Yes. 

8. Q, Have you bean at Ghazipur since then ? — 
have been there for two years. 

4. Q. Then you have experience of both districts?-- 
Yea. 

6. Q. You say in reply to question 7 "tho fear of 
enhanced revenue assessment is undoubtedly one of the 
causes wbicb prevents wells being made. Tbe people do not 
know tbe orders of Gorernmeut about Ibo non-liability 
to assessment of revenne, of tbe increased rental gained 
by irrigation improvements." Have not tbe orders been 
published nil through tbe country by means of the' 
patwaris?—.! don't Icnow to what extent thcpcaid's cironlsra 
bars permeated down to tbe agricultural classes. 

6. Q. Are these orders recent?— As far as I know 
they are probably seven yean old. Ny reason for saying 
this is that I was Assistant Settlement Officer at Xinck- 
now for about two years and I wonted to bring down the 
enhancement of revenue ns far ns possible ; in faot, these were 
our instroctionsi'aud I thought that one of tho best methods 
of doing BO would be to allou' a reduction for new masonry 
wells, oud at first 1 found gnat diffieulty in ascertain- 
ing what the new masonry wells were, because people did 
not seem to like to say wliivh were the new wells. 1 believe 
they thought 1 was searching for them to enhance on them, 
whereas after a time when they began to understand they 
were getting a reduolicn, then they came foruard n hit 
more. 

7. Q. But that was how long ago?— About six or 
seven y cars ago, 1 shonld think. 

8. Q. Mr. Boberts says tho orders were out long before 
that?— They may have been. 

( Tlie Fresident , )— It suipiises mo that they should not 
get to know a tiring which so fundamcutaily concerns tbeir 
oWn interests. 

9. Q, {Sir Thomas ^gham^—Yoot staff would know 
where tbo new wells were ? — 1 could find out where they 
Krere. 

10. Q. They could not conceal that F— No. 

11. Q. {The Prciidnif.)— You go on to say—" The fear 
of enhanced rent does not deter tenants from making wells- 
A bon-occnpancy tenant has not tbe right to make wells, 
and an ocenpauey tenant would be able to plead successfully 
tho oonstruotlon of a well in a suit for outiaucoment." As 
a matter of &ot, do the occupancy tenants make wells P— I 
think a very considerable number of wells are made by 
tenants. 


12. Q. Qhaztpnr is a permanently settled district ; is 
not it P— Yes. 

13. Q. -T7bot Is the arrangement tbore ns regards en- 
hancement for wells P— There are a certain number of fixed 
rate tenants whose rent cannot be altered or enhanced under 
any oircamstances ; the status of the other tenants is the 
same as in other paris of the United Provinces. 

14. Q. Therefore after a certain nnmber of years there 
wonld be enbancementP— It would depend whether tbe 
landlotd applied to enhnnoe or not- 

15. Q. As regards tbs landlord, what does ho pay 
suppose he made any improvements.P— He wonld not have 
to p>,j any extra revenue to Government. 

16. Q. Nothing P— Nothing. - 

17. Q. You say — 1 would not recommond permanent 
exemption, but the present sjstoin so far has had only 
the heginning of a trial.” 17bs it not in the settlement of 
30 years ago r— 1 have no personal experience to judge, bat 
iioia tho assessment statements 1 have seen in Luoknow, 
which 1 Was re-asscssing, I never came across a case in 
which they scorned to have made allowance for improvements 
of that sort. 

{Mr. JRoberfs,)—Tbo scltloment now expiring wos 
made 30 years age. Theie was then no way of bring- 
ing the benefit of improvements — wells, which were mostly 
tonants’ welle—down to the tenant, heoanse the landlord 
took tbo rent and the ussessinent rvas based on the landlord’s 
lent, modified in the old settlement by tbo EeUlemeot 
Officer’s estimate of what the rout ought to be. 

(The President.)— Them was never any idea of dimi- 
nishing tho estimates on condition tbe landlord made a 
corresponding diuiinutlou in his rent? 

{Mr. JZobci’ts.)— No. 

18. Q. {The Presidciil.)—Yoa say in reply to qnealioti 
6 — "Loans under tho Land Improvement Aot are not 
freely taken,” and you give three reasons for this, viz,, 
DTor-work, (5) responsibility, and (o) rapacity of subordinate 
officials. 'We have had veiy much the same evidence 
all over the countiy. You go ontosay— "Tnhsildaisand 
Collectors have too mnoU work as it is, to get through it 
ia a really satisfactory manner." Are you, to begin with, 
in favour of pushing on fakuoi advances und giving .them 
freely for land improvements, say, for wells?— It seems 
to me that in an ordinary season you don't get mnoh in the 
way of applications for takavi, hut it is when tho crops are 
very had and tho people have a dilficnity in paying their 
revenne that you get a great rush of applications for talavi, 
which always gives rise to tbe idea that tho desiro to get 
taiaoi is not so much the desire to improve as to get a little 
ready cash. And then again when you give out iakavi you 
really do not know what a well will cost ,and yon have to 
rely on tho kanunjo or Tuhrildai’s report that a well is really 
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needed ; nnd nil ttieeo things inko np so mnoh time nnd there 
is snch delay and leakage that I don’t know at present that 
you To&Uy would do my much good by giving iafeavi. 

19. Q. Would yon advocate a spooial ofEcet being told oil 
to go abont witli money in his pocket, and to lake up these 
cases nnd settle them inn more summary way F Do you 
think that wonld be an improvement P— I think, if yon hnvo 
one officer to give tahavi and the Other to oollcot it, you 
will find that a very fair amount of tal'ari will be realised 
with great diifionUy. becanso the Tahsildor reports for 
tatavi given through tho Tahsildnr, nnd ho is the best 
man to know with what diliiouity CtuTernmont dues ore likely 
to bo oollected. 

20. Q. As n matter of fact, do tlio Government lo’O very 
mneb in bad debts from taiavi ?—I think they lose very 
tittle, except possibly with famine tatavi, of which I Imvo 
had no experience. 

21. Q‘ Vo yon think, it certain difficulties could be got 
over, that it wonld ho for the good of tlio eonntry to borrow 
more from tho Governmnut for improvements like wells F— 
Ves, I certainly tliink it wonld ho n good tiling; only yon 
want a more or less settled plan of operations, nnd yon iilsn 
want to knosr whore wells nio required nnd how much they 
arc likely la cost, so that when a man applies for tatavi 
yon could look op liis village and sny "a well here will co*l 
BO much, nnd there is n real necessity for wells here." Thou 
yon wonld savo one preliminary inquiry any rvay. Yon 
wonld eay to the applicant " a well in your vllloge is likely 
to ooat E.s. SoO ; nnd if you can furiii'ili tho nccessarr seen* 
rily, 1 will lend yon Es. 2ri0.'' And then yon would save 
time too. 

22. Q, (5iV Timat ATiy/um.)— Is there any limit for tho 
nmonnt given for n well P— For any pRrlienlur well there is 
no limit. Yon nro hound by tho nmonnt altnttcd to yon. 

28. Q. (27/e Frctt^enl .) — Po yon genoinlly spend ov 
mueh ns yon got nllulted to yon P— It dep“nds chiefly on the 
season. If it is a bad seitson, yon rould generally spend mnoh 
more than is allotted to yon, while in a good sc.ison you may 
find difficulty in spending wliat yon have got. 

2i, Q. In how many years do yon generally rcqniro the 
advances to he repaid for paH-a wells P -In Ghnaiporo six 
or seven years generally. 

2S. Q. Vo yon tomemher what it wav in Aligarh P 
Abont tho same generally F— I cannot remomber. 

2D. Q. Elsowlioro in tho sontli of India they grant 20 
years, nnd the law allows you to go os far ns SO yo.vrs. Do 
yon think tho people would tnko advances inoro readily if 
thoro was n longer time given to them in whioli to repay P 
—I should think Ihev- probably wonld, bnl your scenrity in 
the meantime might have bcon dolcriornting. 

27. Q. Yes, Government hna got to rivl: n llltloP — And 
neain in some plnees wells cost a gre.al deal of money, nnd 
of oontso the more yon could eprc,vii it ont, the moro likely 
people nro to borrow. 

28> Q. Do yon think then that a little more elnsUoity In 
that respect migiil bo liclprnlP — Yes, I think it very likely 
wonld. 

20. Q, Von say, replying to qncstion C ((O—** Total re. 
mission in ciso of failure to obtain water would lead to grc.-il 
abnves and i.v to bo depreentod except in very excaptlonni 
cases.” What ere tho great abases you refer toP — It 
is exceedingly diflicnlt to sny whollior yon will got water or 
not. If they knew Ihero.wnB a chnnoo of getting it remit* 
ted, they might borrow n large sam for bnilding wells 
with tho full intention of spending abont n quarter of it on 
tho prolcnco of bnilding Uic well and poekoting itio rest. 

30. Q. Do yon think they rctilly would do that P— Yea. 

31. Q. (A/r. A/iii‘r»A/fleieBnV.)— Yon oonld get over 
that by making tlio ndvnnoo in iuswinonts; eonid you nolP 
•—Yea, to n certain extont, bnt It in very dlflionlt very often 
to say how much n^man has spent ; nnd, nv far nv I enn see, it 
isimpossiblo tocsiimnto in some oases definitely nhat n well 
is likely to cost nnless yon know oxnclily tlic eubstrnta and 
tho depth yon will Lavo to sink. 

32. Q. (270 ProstVonf.)— Would yon ndvoento having 
boring appnTnlns.nt tlio hcnd«qnartcrs of each distriot to bo 
lontontwhonrcqniredP— You wonld also have (o hnvo a 
trained staiP to work this boring apparalus. 


S3. Q. Thoro is a man now attached to tho Agcicullnral 
Department for this purpose. Would it bo a better thing 
to navo sever a 1 men attaohed to the department, say, one in 
each distriot P— I think, if yon had ono man in each district, 
probably he wonld ho idle a good part of his time. 

■ S4. Q. On tho other hand, if tho thing was really being 
serionaly taken np, ono man for the whole of the United 
Provinces would not ho enough P— No, 

35. Q. (Air. JZoSsris.}— Have yon mode uso of him P 
— Yea. 1 had charge of somo Court of Wards' villages In 
Mnttia, and I had up tho departmental tube sinker and I 
tested for the nio/a and I found ont. the exact depth, 
nnd the wells in that ploce liad to go down to 82 feet. It 
was all snnd down to 82 feet. 

SC. Q. (Mr. Muir-Mactenzie.y—knd. yon bnilt wolls 
at timt dopth P— Yes, A troll was built. It wav oomploted 
jttst before I left Aligarh or just oftor ; I forgot which. 

37. Q. (2’Ae pretident.)—li would cost n lot of money P 
—Yes. It would cost Eh, 800 nt least. 

39. Q. (Mr. A/ffir'A/iicXTOicic.)— Will it be worth tho 
money when yon hnvo got it ? — Of oonrse tliorc is a limit 
when it becoinos too exponsive. 

39; Q. iTh Prfndent.)—l stippovo tho woter would 
rise in it P—There are prolmhly 40 feet of water in that woll. 

40. Q. Yon would not linvo to bale it np from 82 feetP 
— Ko ; tho water rises np. Yon often hnvo to tako n woll so 
low, not on nrcnnnt of the water level being too low, bnt on 
neeount of getting nn foundation. 

41. Q. Then, ns regards qncstinnv 23 to 33, 1 wonld like 
to nsk you ; do you think it wonld bo n good thing for tho 
eonntry if tho Canal Department nt slack nonsons wore to 
fill npJJiih and tonka P — Yes, lint it dopends on the locality. 
In some places tho water level is high nnd tbo eonntry is 
waterlogged, nnd there it would he n bad thing ; bnt thoro 
iso pvrtof Aligaih distriot in the south where tho wator 
level boa been sinking continnally for years and where many 
masonry wells hnvo hceomo nhsolntely nscloss, nnd there it 
wonld bo a good thing. 

43. Q. (Sir Thomas jBiyAom.) — Wlint was that eop* 
posed to bo duo to P— I think it is dim to tho drainage. 

43. Q. (27o PrsiWenf.)— To ovor-drainsgoP— Yes. 

44. Q. In your answer yon suggest that Bull’s dredger 
would be n good thing to have in each Tnhsil P— Yes. 

45. Q. Is Ball’s dredger need mnoh in sinking wells P 
—Tim Kathrav Mnnioipality sometimo ago sank o well in 
tho Town IIoll componnd, and one of tlic hanias in olinrgo 
nf itborrowed n BoII’b dredger for tho purpose from Aligarh. 
Hioy creavato the sand much qnieker ; tho vainajham is 
n very tacjieha nTrangomciit. 

(Sir Thomas Sigham.)— It depends on the depth, I 
think that tlio Jham is better foraecitsin depth. 

40, Q. (Tho President.)— Jn reply to question 41 yon 
diRCusv the taking away of canal irrigation from poopio 
who havo already had it, nnd yon say "of course tho 
owners wonld liavo to bo componsatod for tho withdrawal of 
canal iriigntion, nnd this should bo dono on a liberal soalo.’’ 
Do yon oontcmplato under certain oironmatnnees that it 
wouhi bo expedient to lake away irrigation from people who 
have onto had it? — I think 1 hnvo said somewhero that 
nntil yon know tho relative position of tho mota yon cnc> 
not say what effect the taking nwny of canal irrigotion 
wonld have on tho praelic.ability of wells; and if you had a 
rcgnlnr survey made, yon miclit be able to 6.ay for certain 
that tlio water level in certain traots might enable wells to 
bo convciiiontly sunk and deeply. In that ease it seems to 
mo such a wasto of onnnl water to nso it where yon could 
get n cnificlcnt supply from wolls. 

47. Q. IVobnvo n problem now before ns in certain 
narts of the Punjab where thcro was fully dovclopcd well 
irrigation which was anpersodod by canal irrigation which 
Ims been going on fur 60 oc DO years P — I shonld think, 
oven it you had to pay down a good stun in onsh compensa- 
tion, It would be n good thing for tho eonntry probably to 
tnko it away. 

48. Q. (Afr. Mttir-Maetensie.)—Ot conrsa that would 
bo n matter ns to what oompcneatlon yon could givo. But 
you also hnvo to seo that tho other count!}' docs not dolcriomto 
Arrionsiy P— Yes. And yon ought to lioro those things 
eoTveyod boforoliapd to see wlint eltcct onj change will 
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bring nloni. In Meerut the Settlomont Officer, Mr, Burkitt, 
told mo Ihot n largo number of haeltehu wolla tmd become 
impoesiblo in tracts where they hod been before posslblo, 
owing to tho oanol. 

49. Q. Wore not tbeso tracts saved by tho canal P— Yes. 
Bo doubt the people themselves find the canal irrigation is 
cheaper than tho well irrigation. Canal water is almost 
worth its weight in gold, and it seems a pity not to send it 
where it really is absolutely necessaiy. 

CO. Q. (Tho Pre«ie?enf.)-Would yon systcinatically 
restrict tho irrigation of n district to 30 or 36 per cent., or 
some figme of that sort P— That is a very difficult quoolion, 

I was looking at the statistics of Glmzipnr for the lost year's 
robs when there was no hathia, no Christmas tain, and, 
in fact, no rain at all ; and I found that at least nine-tenths of 
the area in the places whore irrig.ation was possihle, osetpt 
on the alluvial soil, was irrigated ; and I know if there hod 
not boon that irrigation, on the uniriigated land there 
would hove been pmotically no crop. 

61. Q. Whotis tho irrigation done?— Almost entirely 
from wells. 

62. Q. Of course that is veiy difforenl from bringing in 
ontsido water P— Yes. 

63. Q. In tho Aligarh district there is a great deal of 
vtar and reh P—Yes. 

64. Q. Have you over seen cases where land has been 

Kolaimcd by drainagoandhronghtbaeklocnllirationP-- 
Yos, Aligarh was my first district in India; I went there 
in 1880. I remember tbo camping- ground at Khair tbcii. 
Most of it was titar with salt ofllorescence, but when I went 
back five years ago I could hardly believe it was the same 
loco. All the salt ctllorcecence bad gone and great waa 
eginning to grow on it. There was a great differcnco in 
it. 

66. Q. (Sir Thomas IZijPinm.)— Was it enUivoted at 
all P— The enltivntion was gradually spreading and one 
man applied to mo for a lease of sumo of the land which 
before had been absolutoly uncnltlvahlo. 

66. Q. (The PresWenf.)— Thcro used to bo a great 
deal of trouble in tbo old days, 26 years ago, on tho cast 
Karon Kadi from water-logging and swamping. Has that 
been improved P— Is that in the Aligarh district? 

67. Q. (The ProrWonA)— Both in Bulandelmhr and 
Aligarh P— There was no complaint about watcr-l(^ging 
in Aligarh when I was there. 

68. Q. Ton have had a good deal of experience in 
Aligntb of tho relations existing between revenne and canal 
officers P — ^Ycs. 

69. Q. Do you think tbo present system works well P— I 
think EO. T don't tbink it oonld be bettered. 

CO. Q. I daresay you know that in the south of India 
tbo wholo oliarge of the irrigation really reals with tho 
rovenno officors, and that tho canal officer does tho tcohni- 
oil part of supplying tho water in certain distributary 
channels and so on. Ibo whole of tho minor distribution 
and arrangements ns to where the wotcr is to go rests with 
tbo Collector and his staff. Do yen think that nn improve- 
ment P — ^The present oystem seems to work quite satisfac- 
torily, and I don't know whether tho other system wonld. 
Unless it is snnposed there oro any particular advantages, 
to be gained, I wonld leave well alone. 

61. Q. In Ghazipnr the irrigation is by wells P— Almost 
entirely by wolk. There is a certain amount of tank irri- 
gation too. 

02. Q. Does Glmzipur adjoin Kcpal P — Ho. 

C3. Q. (Mr. Soletit.y—A projios of what you wero 
saying about tbo system of revenue collections for tbo canal 
irrigation, I have noticed occasionally in cases which come 
up to the Board, a great discrepancy between thjr canal 
Jamabandi and villagoyoMoJanrfi. Do disputes arise ns to 
tho rates due and is there any difficulty ohout that, or arc 
tbcio only exceptional eases P— I don't think there ought to 
be disputes, becanse when tho canal amins go to neasuro 
the irrigated area, tho yuificam are supposed to go with 
them, and the y)a(ieart signs the canal amin's meoBuremont, 
BO that if thcro is anything wrong, they are supposed to 
reconcile them on tho spot. 

01. Q. Would tho cases be rare then; do you think F — 
They are exceptional ; they are due to disturbing inflacnecs. 


66. Q. (Jlfr. Bajaratm jUiKfaZiar.)— Could not the 
moasiiTcment and assessmont be loft to tbojautteurf who 
has to go over tho fields in preparing his statistics? 

(Mr. Hc6eWs.)— But hero tho canal authorities aro 
fiimisbed with the pattcaris’ papers and they have to go on 
that. 

66. Q. (The Pm/ifenf.)— Do yon find eomplnints 
nado against Canal Dopntj Magistrates as hoing one-sided 
in their judgments P— Bo. I think my exporicnco ia that 
Canal Deputy Magistrates nro generally extremely* lenient. 

67. Q. (Sir Thomas Jligham.)— With reference to 
your reply to question 4 that " land irrigated from works 
eonstroeted by private capital is exempt from enhancement 
of assessment during tho onrronoy of Uie settlement next 
following tho one in which tho improvement was inado.” 
Do you mean to say exempt from nil euhancemont atall P— 
It is supposed to ho exempt from enhancement for the in- 
creased rental dne to the irrigation improvements. 

^ 08. Q. With regard to yonr remark that n •total remis- 
sion in case of failure to nbtnin water ought not to be ro- ' 
commended, do von think thcro is tho same objection to a 

I 'artial remission P — It is so difficult to say when a man 
los taken a loan whothcr ho has actnnlly spent tho money 
for tlic ohjcct bo has taken it for, or whether his object in 
toking tho loan was to save a part of it and to get the whole 
loan remitted. 

GO. Q. Is it possible to mako the advances by instnl- 
inonta P— Yes, that is what is generally done. 

70. Q. Tliat is to s.ay, yon give a man onc-tlilrd of what 
he asks for ?— What I generally do is to decide first how 
muoh is to be advanced, and then I give him probably one- 
half of that, and when it is reported that ho has done work 
to that value, then I advaneo him tho rest. 

71. Q- Tsnottkit scenrity. against. their Inking moro 
than they want for the work? — It would lo if you could 
bo certain how much money had been netnally spent, but 
yon have to rely on the report of your subordiuntc, who is 
not a troined man. 

72. Q. Do yon find that when wells aro rondo that 
assistonco is given in tlio village P— Yes, if a tenant makes 
a well, tho other tenants will goneially help him with 
labour and so on. 

73. Q. That is ono rcaren why wells should always bo 
made by the people P-— Yes ; arid not only that, hut they 
do it very much cheaper than wo can. 

7-1. Q. You talk nbont dredging the jhils?— Yes, I 

me, an digging out tbo earth that gets deposited in them, 

76. Q. Tliat would be a very costly business ?— Yes. 

70. Q. As regards tbo question of withdrawing canal 
irrigation from villav'cs in wbieli this is deHirablo, you 
suggest, (lint it wonld bo well to pay compensation in such 
COSOS P— Yes. 

77. Q. But would any compensation be acccptablo to 
tho people tlemfclvcs? Would tboy bo willing to give 
np their c.anat irrigation ?-rl think whenever anything is 
done compulsorily it is unpopular. If you take up land for 
a railway, there is^always somebody who complains that ho 
has not received his full compensation whether' ho has or 
not. 

78. Q. Do they ever give np their canal irrigation in 
villages and toko to wclIsP— I don't think it has ever been 
tried. I tbink there is an order of tho Board saying that 
canal irrigation will not bo withdrawn ntbitiarily. - 

70. Q. Do you think canal irrigation could bo rcslrictod 
by increasing tho rates in sneh iraetaP— I think that ia 
probably tbo most practicable inotliod of doing it, beennso 
then tho people who conid nso wells wonld do so, and tbo 
people who could not nso wells wonld go on 'using canal 
water. 

80. Q. They would have to make new wells P— It would 
depend on how long the canal bad beon working there. In 
some plaecB there are old mosonry wells which aro still 
existing, hut where iaelteha wells were made before the 
canal was made, of comae these have all long sinco fallen 
in. 

81. Q. Would theymake I'uelicfm wells-ngain or palla 
oncsP~That would probably depend on whethoE tho water 
loTcl had beon seriously raised l^ the canal or not. 
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82. Q. Tlion of couiso dircotly you Tvitlidraw Iho onnftl 
irrigntion, tlio wntcr loTol will fall ngain P — If yon withdraw 
it over nsniliricnt nrcn, it prohnLly will. The canni would 
mnlco nil nltoratioii in the wntor lerol over n nmeh Inrgcr 
nron than where it iN nctnnlly in'igatinp, broanse tho. wliolo 
Bubsoil after a certain distance is almost pure sand, end as 
soon ns tho water reaches that sandy strata, it raises the 
wiiter level for n rerj censidoroblo distance. 

Sn. Q. When yon withdraw your canal irrigntion yon 
would have another ohange, and yon might have to re- 
introduce it again P — Probably thcro would hn a certain 
nmonnt of risk nnicss yon hiid fnll data to go on hofore- 
h.>md. 

64. Q- Mtiir-JUaclbcnsie,)— Can yon give me any 
idea wliether the immhor of wells onteiod in tho stalistienl 
rpi'ords may bo taken as fairly acenrnto P — Yes. 

8S. Q, I'iio paivrang* pnpera ore practically correet as 
regards tliat ?— Ves, very fairly so. 

8fi. Q- Thalistosay, astolhominiberofwalls used. Ifa 
well is not ired, it will not lie shown in the siatistieal records, 
*0 that it is not very cosy In find out apparently wlmt wells 
arc now and what are old P — Von coiild sco that np to n 
cortnin year only a certain number of wells, snj 25, had 
bHimoi^nrily used ; and if, nl tbc present dnj, ynn saw tbcrc 
were 45, the cimnees are there wonld bo 20 new wells. 
And then you could look np the old sottlcment records to 
sec wiiieh paiticnlsr fields tliose wells were in, and jon 
could nhrnjs loente them. 

87. Q. Yonh.id no iHiTieiilty in ftseerluiiiiiig from tho 
pntwarh' papers that there worn a certain nninher of new 
wells. Your difiietil^ was to find out where they were ? — 
On scllleinont work 1 had to inspect raven equare miles of 
roiinlry every day. If you had anflicienl lime, of eonise 
yon conUi find tliom ont without any diflteultv, but it 
would snvo yon eo inneli time if tlio people themselves enme 
up nnd raid there wore sncli and sncli new wells. 

88. <3* Yon say tho fear of enhanced rent docs prevent 
the letinnls from making wells j ore there no other difli- 
enltiis P For in^-tance, does the landlord not reqnlre his 
pormis'.ion to bn obtained?— I tliliik in a considcrnhle 
nnmln r of cases in Aligarli and Enlandshahr wbero the 
laiulloKl-ihadnpixnt dispute with their tenants, tiioy do not 
like tlieir tenants to he ot all independent, and I nni quite 
certain tlmt they often do their very he^t to prevent tenants 
making ma«onry wells. 

89. <?. 'V'liat wonld they do to prevent them p— The 
landlord h-as a great hold over his Icnanls. If they are 
not occupancy tenants, lio can eject them j nnd even if they 
arc occupancy tenants, a rich man ran har.vs them in n 
thonsnnd diilcront ways. 

99. Q. Qnito snfiiciont to deter them from making 
wells? — Yej. 

91. Q, Thorefoiv may it be taken tlial in a great innnv 
instances, unless the tenant can square his landlord, ho will 
lave grant ditricnlty in mnhiiig wells?— Cert.ainly, 1 think 
a» ; I liave icen a tenant eomo np to the son of ll.e Itaja of 
Miii>nii ond aO: him to allow him to make liii well jtahka, 
and the Raja has evidently refused to nllow it. 

92 Q. (dfr. J?cJer/s.)— And lie is a fairly inlelligenf 
landlord?— Yes; I did not like to interfere between the 
hindhird and the tenant, baeanse 1 felt a Icpnut was so 
completely in the hands of tiio landlord tlint I slionld ho 
onemirnging him to his own ins*. That was nndor tho old 
Rent Act. This new Rent Act has put tilings on n iniieh 
more tnlisfnctory basis. 

9.1. <2. {Mr. il/uii’-il/ffcXwisie,)— That is to say, it will 
cnablo ilic tenant to rc'Scltle tho rcnlnl. Rnt svon'l tlio 
landlord nlwayB be able to harass him P— Any way the 
tenant now knows ho baa a legal right to do it, whorciu 
under the old Act it wos not definitoly laid down. Xon 
eonid only prove it hy implication from varions other see- 
tione. 

94. Q. Now ho knows ho haa n tight to make an im. 
provemontP— Yes, 

05. Q. Now in tho dietricts witli whioh yon are ac- 
quainted, do you consider that it is possible to multiply (ho 
number of wolU largely with odvanlngoP— In Clhnzipar I 
was lately looking np tho statistics, and I find tliat in the 
last rali season very^ nearly tlio whole area that ooiihl Imve 
hocn irrlgatod wna inignted from wells, an I don't think 
tlioro is any great necessity for extending irrigniinn there. 

Vol. ly. 


08. Q. How did yon jndgo what area woo onpabioof 
irrigntion from wells there P — ^Thoro ore certain traots of 
conntiy, tho alluvial valley of tho Ganges, whoro tho 
substrata is almost sand for an unknown deptb, nnd thoro 
wells cannot he mado nnd arc not need ; ond, as a matter of 
foot, these tracts do not require irrigation, becaiiao tho soil is 
very reteniivo of moistnre bnt I fonnd in pergennnhs 
away from tho river that nearly the whole of tho rabi area 
had been notually irrigated from wells. 
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07. Q. Therefore they don't want any moreP — Yes, 
of course the more wells yon hnvo, the more careful your 
onllivaiion can be. Yon can grow more garden crops 
where yon hnvo nnmerons wells than wlicro thcro are few, 

98. Q. Is not there a certain amount of tank irriga- 
tion?— You can moro or less divide the district up into 
thieo tracts and Uirceeksecs of soil. The first is tho nilu- 
vial traot, in whtcii irrigntion is, 1 shonld think, unnecessary 
nnd generally iinpossililo ; (2) tho ordinary traot of loam 
witliont any wrar, the greater part of whioh is irrigabin 
by wells; (8) tho wtai* tract in wiiioli rice is tho prinoipal 
crop ; yon e,aniiot irrigate rice fioin wells, beennso it' wants 
tod much water ; and yon cannot grow rabi there. The 
only thing for liiat is to maku embankmonis to hold back 
the water in imllahs nnd depressions, 

99. Q. Is tlierp mtirh Hcnpo for ioorcasirig tlio number 
4if embankments P— Tlio great dtlBeuily in tbo way of that is 
thattbe land is very* miieli siib-dividcd among many villages. 
In each vilingo there are n very largo number of co.BhBTcrs, 
nnd you can never get Ibeso men to combine ; two or threo 
people may bold out nnd tlien the other people will any “ we 
ore nut going to improve so nnd bo's land at our own cost, " 
and thus noliody does it. 


100. Q, Do yon seo any remedy for that P— Tho law 
gives _leg.ll imwcrs to compel partition' if people desire 
it against the will of the olliers, and they have to pay up. 
It seems to mo liio only way of getting irrigation improve- 
ments throngh is to give legal pnircrs to let a man apply 
for Biitliorily to make nn improvement and oharge tlie 
proportionate cost to tho nthciu. Of conrre that wnnld 
he a very dilliciill tiling to do, 

101. Q. (Jfr. Jfeberf#,)— Apart from the quarrels of tlio 
Blinreholdcrs, is not there nnniher diflicnlty in iinpiovoroonts 
of that kind ; for instance, if yon make a bund in one field 
nnd other fields snfTer from that bund, the people say 

why should we loso six pence in order tlmt tho ntliers may 
g.iin a shilling P" — ^Yes, it is n vary difiicult question. I had 
n e.iso in my own experience tho other day. Tliero was a 
village in whieli tho Conrt of Wards had n share and a 
largo qnunlity of land had gone out of ciillivatinn aimply 
owing to n largo cinbankniciit that had been made having 
been rendered useless by tho CBcn|Xi being washed away, 
and 1 did nnt see why I should improve tlio whole village 
nt tho expense of the Conrt ot Wards. So I had np the 
other ro.simrers and I said to them " this is o very 
necessary work,” nnd they oil ogreed that it wonld bo a 
very good thing if it was done. I said to them " if all 
the ro-sharers will join tho Conrt of Wards in rais-ing 
a loan, I am qnito ready tn giro yon tho necessary 
iakavi to do tins work ; only I am nnt going to do it at 
Iho whole expense of tho Conrt of Warda. If yon want 
it done, jyou must all join in ond give araurity jointly.'' 
Althcngn I had made nnangeinenls witii a certain tenant 
who, lliey suggested, wns the riglit innn to do the work — I 
qnito agreed to tlint ; in fact, I ngicrd tn everything they 
said,— not one of them wonld come forward and apply for 
iakavi. 

102. Q. And tho work was loft nndeno then P— Yes, tliu 
village is in n very had way, so inuoh ro that wo hnvo got 
a lot of land on prodneo rents thojc, nnd the tenants will 
not snw it, nor will thov relinquish it, and tho ground is 
^ringing na in nbioliitoiy nothing. 

103. Q. (ilfr. Muir-Maekfingie,)—Tl:nl wns owing to 
this work having fallen into jjross rcp.air. Wns it no- 
body's duty to keep tlint work in repair P— It belonged to 
the cO’shnrcra, nnd il was their hnsincss to loot: after it. 

104. Q. It wns their duty P— It ivns not a legal duty, but 
it wna to their interests to keep it in repair. 

105. Q. Is thcionocnslom to tho effect that tho xamin- 
dani slionld keep these works in repairs P— I tliinic gcuernlly 
not. In ono or two nrhitralion oases that have come to 
my notice it has been dcoidcd_ tlmt tlie rnniiiidnr has to 
constrnct n certain work and in time of need all tho tenants 
mnst tnrn nnt nnd keep it in order, 

2 T, 
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106. Q. Hotr WM tiint deeision nnivcd nt : an llio enstom 
of the country P— No. It was n cose in ^rhioh n Kominttnr 
bad applied for onhnnoemout of rant from n liirj!e miinhcT 
of tenants in his yillnpo and thoy had nit agreed to refer 
tho dispute to arbitration, and tlio arbitrator oame to 
this decicion. 

107. Q. Ton don’t think there is any definite onstom 
in regard to such matters P — No. I don’t think there is. 

108. Q. Can you maiso any soggeslion for keeping those 
works in a more efficient condition P— Without some form 
of cotnpnision, and nniess yon can invest some one with 
Icgol antherity to do a work and ohnrgo part of the cost to 
the othe'- people, f don’t think anything can bo done. 
It seems to me niso that tho ordinniy nntires of the 
district don't seem to nndontand how to make oveifloir 
woira. I belicTo, if they were shown one or two over 
How weirs, it iiJ quite passible some of them might coroo 
forumrd and follow llio example. 

109. Q. Hare yon any river channels in Qharipur P~ 
No. 

110. Q, In order to fill np tho tanks you hare not what 
they call /)ai»# in Bengal P— I don't think so. ilieto are 
no omhankments thrown across river channels if that is 
what is meant. 

111. Q, Von don’t lend of! tlio water by small chnunets 
fioin the streams ? —No. Tho lift is too great to make 
it worthwhile. Of coarse lliej* lift water otit of tank*. 

112. Q. (Jfr. JPelf !•/*.) —In Ghasipnr yen have only one 
or two streams that could pos'thly bo handed P — Tos. 

112. Q. (jlfr. Jl/«ir»ilfafiv»isfe.)— To g.i back to the 
wells, when a tenant makes a well, of course tlio landlord gct< 
no enhancement of nnit? — lie is sappesed not to, 

114. Q. Do you think ho actually doe*?— 1 don't know. 
I have not come acres< cases of that sort. I should cer* 
tamly knork off part of the enhancement If a ca«e came 
boforo me, if a tenant had effected nn iinprerenicnl himself. 

lie. Q. Do you think he gels it hj agroetnent ?— It is 
very difficult to say. 

110. <2. Had yon made any land revenue settlements P 
—Yes. 

llf. Q You did not allow for any enhancement of rent 
on account of wells, I ptesumo P— TIte way I did it in Isiek- 
now was to (nko the total n'sels as they appeared to he, and 
then to say there are so many new wells, for which 1 give 
a lump rednetion on the n«>rt8. 

118. Q, TThether the well svos made by the tenant or the 
landlord P— The object was to keep the enhancement down 
as low ns possible, so I did not make any p-irticnlar In* 
quiriri as to whether a well was made by the tenant or 
landinrd. 

113. Q. If yon had not hcen wishing to keep down (he 
enhancement, yon would hare had to mako soino disifitc* 
tionp— Iain not quito ceitain what tho Ba.ard’s eironlar 
says, or whether it distingnishes between tlio tenants’ and 
tho lannlnids' wells. If yon aro n<=seE3ing on rccarilcd 
assets the tenant lias nruhalily nlro.sdy pat his rednetion, 
hec.suEC his rent liiiB not neon raised. If his nnt has not 
been rnited, he lias already gi<t the full liencrit of it and 
therefore you don’t allow anything on the revenue. 

120. Q. Does tho eireul.nr diiiingnisli ?— Yea, it docs. 

121. Q. Tlicreforo when a tenant makes n well at (he 
next settlement. Government will get no increoso of revenue 
on account of that well P— None unless tho rcronled rent 
has risen in the meanwhile. 

123. Q. And nny riso in his rent onght not, if the law 
has been observed, to ho due tot lie wells?— No, it ongfat 
not to. 

123. Q. On the other hand, if n landlord makes a well, 
QnvciTiincnt will gel an iiiercaso of revenuo at tho next 
revLioii of settlement ? — Yes. 

124. <2. If the tf mint makes a well. Government gets no 
enhancement if the rant has not been raised. If, on'tiic 
other hand, tlio Inndlord makes a well, Government docs get 
no onhanoement P 

(Jlfr. iPofierr*,)— Under the Aot the rent of nn oocn* 
pnnoy tenant cjinnot ho enhanced on the ground of any 
improvement effected by tho tenant himfclf. 


^ 12i, Q. (Mr, 3fiitr’Maeient{e,)—riv[crrwg to the pro* 
vions question of oxtending wells in Ghnzipnr, you do not 
think many more aro wanted. What nbont tho other 
distiictsP Cantrells he largely extended, for instance. In 
Aligarh and Lucknow ? Do yon think many more well* 
conld he made with advantage in those districts P— I knew 
notliing about wells when 1 was in Lucknow, so I can say 
nothing about tho Luoknow district, and in the Aligaih 
district 1 think there probably is a ennsidcrnhic scope fm 
increased well sinking, bat there is this danger to bo fcarc I 
that if you inereaso the drain on the subsoil water-supply, 
it is quite possible it may fail. 

126. Q. Haro yon ever formed any ideas ns to how 
oloso you can make wells together in nny part without 
trenching largely on tho subsoil wntor-snpjdy P — If you 
put one well down hero and another well down, say' ten 
yards off, 1 don't believe that it will affect the head of 
water to nny considerable extent ; at least not the permanent 
supply ; but in a large tract of country, if yon were to put 
down n large number of wells and work them altogfllicr, 
then there is no doubt, I think, that the water level would 
fall. 

12*. You have not come to nny idea ns to tho limit 
ns to whether yon could work one well in 10 or20 acres P — 
That would ch’ielly depend on the depth of tho water level 
above what they rail tlio mo fa. Working a well depresses 
lempoimilr tho water level in the well. This dcpn-ssioii of 
the waior level is necessary to givo_ the head ncecssary to 
drive tho water throngh the siihsoil into the woll and may 
be styled depression bead. If tho normal depth of water in 
tiic wells of a tract was very considerabli-, say thirty feet, it 
is probable that any nnmbcr of Wells could be worked in 
tliat area witbonl reducing Uie normal water level to a point 
at wbicii tlie necessary depression head would notbeavaiuibie. 
If, bowever, the mutt in n tract of country is snbmcrgeil 
In a depth that leave* nnir a small margin beyond the 
ncee-saty depre*sion head, a large increase in tho nnmher 
of wells wonid probofaly bo useless, beenuso the fall in (he 
normal water Icrei of the tiatl would reduce the depth of 
Water in ilie wells to something less Ilian the depression 
head nicMSHj to give tho wells their proper snpply. 

128. Q. It is a very dilficnlt thing to fix the limits ; it 
deiifiids on tho partUnlar circnrostances of each lra,l? — 
Yes, but One Or two wells c1o«e to eaeh otlier, I don’t believe 
do inferfere. I liave seen wells working very elo»c to woh 
other. 

120. Q. What nverago do yon say wells irrig.ito in Qba- 
rlpnr ; 11 acres ? —I have jnst worked it ont. It is, on nn 
average, about 11 actes that a well will irilgstc in a year. 

ISO. Q, Dill Ton work that ont from the siatistiosP— 
Ye*. 

131. Q. Do you thhilc they can be relied on?— Ye*, 
fairly so. 

132. <2- Hnvo you such n ronstant c1i«k upon the pa/- 
irari* lliaf you can roly on tlioro. I n-k yon this beesnse 
in my own province, Dombar, this is very badly done P — 
1 he paftoarf* khatra U cheeked by *cveial oflloiiils. lilvciy 
well (hat is irrigating i* supposed to be mnrticd lo n ccrt.ain 

celiimn mid tlicio arc totalled up. 

1 

Jfl.1, Q, Do yon really think the check is well c.irrled 
ont ?— I think it is fairly woll c.'»tTied ont. 

131. Q. (Mr. yPoicr/s.)— IVhen were the papers Ia*t 
revised in GhasipurP— In 16S2. In 1882*83 a ragiilar 
seltleniciit survey wn* made in Qliariptir, and everything 
w.tsdono nndcr tho sRticrrision of tho Sietlleinent Officer. 
Sineo 1882 the Giinxipiir papers arc iis correct os they 
can be. 

135. Q. (Mr. .Ifui^jIfaricneiV.)— You suggested that, 
if necessary, a surrey of the mofa of nil fho wells should 
bo mode. Would tbat not bo an operation that would 
take npnn immense amount of time and expanse ?— Itsrems 
lo me Viiat il is really not n vciy difficult thing. I don’t 
see wliy the katuttijfot should not be trained to do it. 

ISC. <2. Trained to use the boring m.aebines?— No. In 
a large proportion of cases tbe position of tiro mola is 
ncenrately known ; there hro only a certain proportion of 
doubtful oases which yon would havo to lest. 

137. Q. Tour ixiinlis, the ianntijo# conld do tho surrey 
and do it fairly well P— Yes. There wonid be n certain 
jininber of donLtfnl cases wbioli wonid rcijuiro to bo tested. 
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1S8. Q. How lon^ do yon think it would taho io get a 
thorough survey of AJisnrli F— Tho first thing_ fth- 
solutoly iiccessAry is tii oscoTlnin tho technical terras in tiso 
in the diOerent pinccs, 'When I loft Aligarli and went 
down to Glinzipur I found that tlie technical iorms 0 M)d 
in Aligarh were perfect Gicek to tho people in Ghasipur. 
I hod to make inquiries and found out what the terras 
were that they used, 

13!>. Q; llow long do you think it would take?— A' very 
eonsiduTablo portion of tho survey of the mttla can ho 
mndo hy iisuorlaining and recording tho knotvioduo poaiccsod 
hy tho cultivators, and this should not bo a long or costly 
Operation. Even whore tho result of this inquiry proved 
that a mala was not known to exist tho knowlcdgo would bo 
valuable. Tho first step would bo to nscortniu tho vurnaculnr 
leohnioitl terms in nso in each distriot. Tho second is to 
tr.ilu tho kanungos as to tho cunditions of tho* suhsoil 
rcqnirod for wells to bo successful. Tho third Is to train 
iho pattearit throiigii the haniingoa. Tho fourth is for tho 
ffitfuarh to nscortain, by local inquiry nnd plninhing rxiat- 
ing wells, whcio and at what depths tho mota exists. Tlie 
results thus obtained would bo tost^ by the kamingoa and 
by n few peripatetic in<q)ccton appointed for this purpose by 
tl:c Land lirourds Dcp.'trtinont. From this preliminary 
iurestigalinii the cuiintty-'cnn be divided into traors((r) whore 
the mota is known in esitt nnd where there can bo very 
little doubt ns to the praoticnhility of wells or their cost, 
(A} where the mota is known not to exist nt least down to 
particular depths which xrould fix the minimum cost of a 
well, the niaximum being uueertaiu, tlio practicability of 
wells being very doubtful. In ray opiiiiun this much could 
bu done for tlie whole province in about threojeara. When 
thin had been completed, 1 would begin tube woll experi* 
mciits nud take up by degrees the « hole of tract (6) except 
in the following (ascs: where tho mioiraum cost is 

known to ho too great for well sinking to be finncaally 
remunerative ; (ii) wheru tho woter level is sufiiciciiUy high 
to euithio psTeululioii wclla lu ho successfully worked ; 
(ili) whero irrigation is already sullicient or iiupossiblc 
owing to tho nature of ihe soil or unneceesary. Until the 
aiea to he tested is ascertained, it is impobsihlo to sny what 
thc'o oxperitnente would cost or how long they would take. 

110. Q. rulUng n-ide fniuiuc j'carsi you say Collectors 
(lu find tome ditliculty in getting iid of takaei F'— Yes, in 
a great many places the people won’t apply for It. 

141. Q. Supposing yen found some district undoubtedly 
cupubic of a large extension of well irrigation, that is to 
sny, ills i-oil snihblL’ nnd the mota nnd other eenditious 
fiivoiirnblo, do yon think that if tlie ColIeclor or Distriot 
Olliocts pushed the matter they could get rid of large sums 
of money F — Y'es, advances would he largely taken. 

142. Q. Do yon think then that one can go so f.ir as to 
say that to n certain oxicut it is duo to want of pnsli tiint 
nilvanccs ore ns Hranil os they aro in ordtunry years P— At 
present you arc given takavi absolutely blindly. 

143. Q. l)o you Uiink it is owing to that, or du you 
(liirik tl lit the number of officers who ically care about 'the 
subject is not very luigc F — 1 would usk you to look at 
it fToiii my point of view. I rouhl dislrihiito a largo 
mnounl of ficinri if I sot myself nlKiut it, but I don't know 
iiow iiiuch Goveriimctil riiono.v I am wasting or liow 
uiuch of it will ha iitilited. fily staff is veiy bud and 
ineliiciont, niid 1 feel at prcncnt tint 1 would bo doing as 
much bann ns good in distributing n lot of takavi. 

14-1. Q. Ifo you think (hat is wbiit defers ii lot of otUctrs ^ 
—I tbink so. 

145. Q. Yon unimul nseertnin wbether the money is 
properly speut F— Yes. 1 would like lu iiiuiition one other 
matter, if 1 may. If llicre is any talk of tho ICnruuinnssii 
C'nnol, I bclievo diet c is n portion of Glmzipur in wliieli 
it w'otild du soiito good. 

140. Q, {I'ke Preiidtiit ,) — Uocs Gitazipiir cross tho 
Uuiigcs ?— Ye?. 

147. Q. Jittjaralva Hfudal{ar,)—Ao regards the 
acenincy of Ihrso statistics, I find that in Biiliarniipur tlio 
number of wel's in IStKI.lOCO was about 7,000 ; in 1000-01 
the number whs 0,800— a dincrenco of fOOj but the 
area inigated has fallen fioin 72,787 acres to 10,027. Can 
you explain buw it conies about that there is tliia largo drop 
while tho number of wells only decreased by 800P— A'oj i 
don’t know how that cun bo explained. 

148. Q. The Himo thing occurs in oilier districts, so that 
I am iuelincd to doubt wLctbcr these statistics ore correct. 

Vol. IV. 


140. Q. What is the averugo urea inigated by curthcn 
wells ns oompared with that served by masonry wells P— It 
depends ; lliete are two kinds of earllien wells, spring wells 
and percolation wells ; percolation will irrigate.only a small 
area, and they nro worked by counterpiiiscd lovers or 
“ dkeuklit." 

f I 

160. Q. In a very dry year what would bo the average 
area irrigated hy each well P — In Glmzipur lust year we had 
a very dry year, and 11 aorcs was tho area irrigated by caoh 
well. There a'ro not wanj wells in Glmzipur whicii run 
more than une wot ; sonic of the wells are lover wells. 

151. Q. How many waterings nro givnn to oaoli field P— 
Last year in Glmzipnr tfaoy certainly had to irrigate before 
they Bowed, and they must have irrigated twice afterwards. 

152. Q. As meat ds repairs of irrigation woika, you said 
there was no partionlar custom as to keeping them in order, 
but would it not happen that nt tbo revision of settlement 
the Sctilcmcnt Oilicor would lie vo to redneo rents if works 
are in Imd order P— Glmzipur has n permanent aettlomont. 

153. Q. lint whero there is n revision of eettlemont P — Of 
comae in n district which was temporarily Bottled tho tenants 
might apjily fur n rudootion of icvcnun on tho ground that 
their irrigation works wero not in proper order. 

151. Q. And tho Scitlouiont Otfierr has power to grant 
an abatement of rent P — Yes, generally. 

155. Q. So that xiould atluid tho landlord ii strong 
stimulus to keep the work in order P — ^Ycs. 

ISO. Q. As a matter of fact, are there any cases in whioh 
Bucb reductions have been grunted P — 1 have not come across 
any. 

1S7. Q. As rcgaids your objection to remission in cases 
of fnilnre of wells, your chief difiTionlty is in making a 
Comet estiumlo of tho aiuount spent P — Yes, whether ii 
man is honest or not. 

168. Q. Could not a (nhsildar be entrusted to make it 
pioper valuation P — 1 think it is exceedingly difficult tu 
eetimatc tho amount 8|iont on wells ; in the first place, n 
considuraklo portion is under water nnd tho bottom of tho 
well may have been choked np with sand ; you may he 
wrong na icgards tlio depth of the well ; then some inosonry 
is first elaMs ami some second clasi. Tnhsildam nnd even 
Coll-i-lors do not know the ratea and find great difficulty in 
Baying wbnt is the cost. 

162. Q’ Could not tho Public Works officers be asked to 
help in tbo matter ?— They linvo n very fair iimuiint of work 
to do already. 

ICO. Q. But the^o oases would be rnToP — Yes, perhaps. 

ICl. Q. Thia point lies been very strongly insisted upon 
in otlicr provinces P— If jrou make a tiiul boring with n tube 
Well, von enii make certain nt wiint depth water will bo mot 
and tuc cost, etc. 

102. Q. But if you iiad, say a hundred applications, tlint 
would be very difficult F — It would be cheaper to s|icud moro 
money in getting appmalus and making eertain of the 
anbitmlo tb.m to spend, sny, Its. 600 on cnoh woll wliicb 
may bo nbsolutcly wasted. 

103. Q. Ill giving advances do you think it is ahsnlutoly 
iicca-stiry to bud out the cost of the well P — ^1 think so, 
becamo a man may know tho cost will bo lls. 200 and thiuk 
this will bo a good obnneo of getting Its. 400. 

104. Q. You don’t lose by giving tbo Ba. 400 so long _ os 
the security is good ; what is tlio necessity for these inquisi* 
tonal Inquiries ; the idea is to encourage the construotion of 
wells. As a matter of fact, do the people over ajiply for 
larger enuis than arc niecssnry ; aro they not afraid of hoing 
indebted to tbo aD'CorP— 1 nni nfriud 1 bnvu not siillioieut 
touch willi tbo people to be nblu to say. 

105. Q. Do you experience any difficiiily in reouveiing 
loans P — Tbero is sometimes very oonsidcrablo difficulty. 

108. Q. Duo to wlmlP— I think it is dno to proper 
ecnsidointion not having bean given at tbo time the lo.ins 
woic advanced. 

107. Q. (d/r.il/’KtV'il/iicI'ensie.)— Still if all isrocoveredP 
—This year 1 have sent up two or perhaps moro pioposals to 
sell up hypothecated land for famine advances. Compa- 
intively siunll iimounls have been written oft as irrccover* 
able. 

1 03. Q. (Mr. Pajurutna Mudaliar.y-la tlio loii;u a first 
ebargo upon tliu land, or docs tho Imidlord’s rent takg 

21.2 
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Nr. £. A. precedenco ovtril? — 1 ILiitlc il is a first cmrge cscopt on 
Nohnj/. tl'i! actual produce of particular fields. 

~ 160. Q. Is the debt duo to monoy'lendcrs Jocogniaed P 

If the uioucj-lender lias a laortgnge which is prior to the 
taiavi loan, of course the moneylender's loan lutes jirece* 
dcncc. 

170. Q. Precedence over the Govcniment loan P— Yes. 

171. Q. Do you not take oneunihrnnco certificates before 
grunting loans ?— Yes, it is sup^iosed to bo done. 

172. Q. If land is picviously encunibored do yon lefuse 

loans P— Yes, unless it is only encumbered to a very small 
extent. , 

178. Q. On lands inigated by wells are there difitereiitiot 
rates of rent with rcfeiciico to the crops raised P— Not in 
Ghazipur district; in some Conit of lYurda* estates an 
extra charge is laid on sugarcane. 

174. Q. Not on other crops F-'No. 

176. Q. {Mr. Itolcris^—ks regards takavi, advances 
arc given for pakka wells F — Yes. 

176. Q. Are advonces made to tenants or landlords P 

• Generallv to landlords, but sometimes to tenants who can 

give landed security. 

177. Q. It is generally made to landluidsP— Yes. 


178. Q. As n mailer of fact, hare the existing wells teen 
built by tenants or l.nidlordsP~I have como across a great 
iinmbcr bnili by tenants ; I think tenants sink quite ns 
ninnr as landlords. 

170. Q. Dividing zumindais into cultivating and non* 
cultivating, wh|o]i is it that bnild wells P— Culliv.sting. 

180, Q. The larger bindlords who live on rents don’t 
bnild wells P— No; wells are built by tenants and culti- 
vating landlords. 

181. Q. And advances are mostly made to non-cnltivnting 

landlords P-Ycs. .* ^ 

183. Q. IVbat security can n tenant give for a well cost- 
ing 11s. 800 to Hs. 400 P— In Ghazipur they .ciin give fixed 
rate lioldings ; other tenants have no security unless tiiey 
have a share in some proprietary rights or unless they can 
get somebody to stand for them. 

183. Q. Occupancy tenants’ rights UTO not transferobloP 
—No. 


184. Q. A simple occupancy tenant on bis bolding has 
practically no security to offer for a largo lo.vn ?— No. 

185. Q. Is that not a great difiioulty in tbo way of a 
proposal to increase takavi for building welIsP— Yes, unless 
yon make occupancy holdings saleable. 


Mk. S. H. Bdilee, C.I.E.* 
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(Allahalad, 2ith November 1902.) 


1. G, {The Preeideul.) — IVhal posts have yon bedd in 
this Province, Mr. Butler P— I have eoltled the Silapm- 
District and also tbo Eheri District. 1 was in cbaigo of tbo 
Hiiidoi Settlement for some months. 1 have not done any 
real inspection work in llnrdoi. Siispur and Ebert are the 
two districts through which the old Saidah project wont 
first. 

2. Q. You arc, I suppose, pretty fomiliar with all the 
arguments pro and eon of the Saroah Canal?— Y'c%I nm. 

8. Q. lYhatis your opinion?— I think it would ruin 
Bitapar. I niidcntand they won’t irrigate Eheri. Ebcri 
and Sitapur are water-logged as it is. The spring Ie\-cl is 
said to be rising and to liavo risen very largely since 187J. 
This is an engineering qnestiou that 1 don't know anything 
ahout, bnt I do know that tho whole of the Gnmli (crai 
Las gone out of cultivation since tho last settlement. 

4. Q. IVlicn was that ?— In 1806. 1871 was the jear of 
the great Gnmli fiooda; people toy that the bed is silting 
np. It is absoluloly essential according to tho engineers, I 
believe that, if yon tun a canal through Sitapur, you should 
drain off the existin^yViifs, which lire innumerable in the 
middle of the .district, into tiic Gumti, Mr. King and 
Colonel Corbet doubted whether the Gumti would take so 
mnob water. I am certain it would not ; tho drainage is 
inadequate as it is at times of heavy rainfall. In 1871 tho 
floods washed away parts of Azamgarli and did a lot of 
damage. In 1894 the floods came above the floor level of 
tbo Cbuttcr Manzil. Whether these floods have silted up 
the bed, or whether tho silting np has been a slow process, I 
don't kiunr. 

6. Q. It has not been made tho subject of scientific in- 
veatigntionP — No. 


9. Q. Would Ihirc bo any diniger if a high level o.itml 
was taken through the district P— Yes. 

10. Q. Even if water was passed through without giving 
iriigatinn ?—l think it would he a very dangerous proceed- 
ing. You would hare to take ‘it right across the natural 
lino of drainage. 

I 

11. Q. A proposal has been mado of making a very much 
reduced Sardah Canal to cross tbo country there nnd of 
girSiig irrigation to Hnrdui iit tho end of the Ehat^i — 
would nottoDch Sitapur. I could not give an opinion 
nbont Haidoi, except that tho drainage is rciy complicated 
there already ; it would bo ncccBsary to bare a very careful 
survey. 

^ 12. Q. Are tlieso distircts thoroughly well imgaled ? — 
Y’es. In the south of Oudb, as yon know, wells arc very 
niunorous. In the fonr south-eastern districts of Pnriah- 
g«h, Snlittupur, Eyzabad, and Bao Bareli 42,91D pakka 
wells have been mado since the last settlement, 9,099 in 
Pntal'gorh, 7,461 in Sultaupur, 16,0o0 in Fyzahad, and 
11,359 in Itao Barali ; in fact, there is a pakka welt for 
every 80 acres of cnltivation. In Bnno, Imctnow, and Barn 
Panki, the three ^central districts, 18,717 mahoniy wells 
have been made since the last scltlemcnt. 

13. Q. (ilfr. i?oJcr/ff.)— Tliat is tho settlomont of 1809 ? 

' — Yes, tho first regular scbtlomcnt since tho annexation. 
Thore is about one well for every 60 acres of cultivation 
in these central districts. In tbo lour districts of Hardoi, 
Sitapur, Eheri, and Baliroioh 7,471 wcils have been made 
since tho last sottlomont, and thero is one well for 225 acres 
of cultivation. I think these figures show that tlio com- 
plaints that landlords don't allow their tenants to make 
wells ore mircssonablc. 


6. {Mr. Roberts .) — There was a special cuqniry in 
1804, Mr. Fassanah, an engineer, wns put on to go about 
tho country and sco what could be dune. I never saw the 
result P— People say the river has been bridged in to mnnv 
places that the floods Iiavo boon ohceked, and the bed 
thereby i.iised. 

7. G- (2'Ao PrMWc«I.)-l8 it possible that the Sardah 
water is getting into it? — The Gumti rises in swamps not 
fur from tlic Sardah and possibly the Sardah water is get- 
ting into it. (Convcrsalior. over map.) The Sardah Jms 
completely changed its course. Tho small stream (the 
Dahawar) formerly connecting the Sardah ond Gogra has 
now become the main stream, 

8. G- When you say that intioducing irzigaliun into 
^ Sitapur would i uin the country, do you mean that it would 

increase the water-logging that already oxbts P— Y^os. 


14. G' (ilfr. ATnt'i'-AfacI'enz/o.)— How 'mony wells haro 
been made by tcnanlM P — 1 bare scjiaTnlo fignres only fur 
Piirliibgarh ; out of 9,099 w'clls 6,9S6 were mads by 
tenants, and PartaLgarh is a district in which there havo 
alwaj’H been, sines tbo beginning of tho Oudh controversies, 
the most namerouB complaints that tho landlords don't 
allow tbeir tenants to make wells. These figures aie taken 
from Mr, Sanders’ Beltlcinunt Beport. Of conrso landlords 
do sometimes object to wells being made, nnd 1 liave 
myself investigated about 20 or 25 comphiints by Icnuiits ; 
most of iheso were by high caste tenants who were in large 
iirreara of rent ; in one or two rases I thonght the landlord 
was behaving arbitrarily ; in one case I remember parii- 
Diilaily ho said tho teiinut.was only making a well as ii 
first step to getting a giovc. You know, no doubt, thut 
by a custom of tbo country wells and groves are married 
together. Slecman talks of this custom iti his books ; it is 
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^oinmouesl among lUjiiuU, but it is also common nmoiig 
other onstcB. In Northern Oudli, whero laud is nbundnnfj 
most pco^do \7bo innko n well also get n bit of laud for a 
grovo- from tbo Inudlord and' tlio iwo are married with 
regular ooromoiiy. In tbo sontb-rost of Oudb the grovo 
area is docroasing j the pressure of population is great, and 
llic custom is, I imngiiio, brotking down, but nnj'body wlio 
ran afford to liaTO n grovo and well will many them. , A 
mail who digs n well cannot drink any water from' it 
until it is married to a giovo; and a man who plants n 
grove cannot tnico fruits from the grovo until it is married 
to the well ; that iiroliibitbin only applies to tho norson who 
niakcs tho well or grove, not in other people. Tho Ggoros 
show thot in South Oodli the grovo area is decreasing, 
while the well area is cnormonsly increasing, which mean} 
that the cuitom is bi'onking down there. 

15. Q. In the caso cf wells iimdo lor Irrigation that la 
not iicoes5.aTy ?— No 5 hilt ovuryono, who can, marries his 
veil to a grove or n tree. These lignres show that tlic 
tenants of Oudh are pretty well off. 

18. Q. Were you in Ondh in ISflU-ii??- Yes, I was in 
rlinrge of the Sitapiir, Kheri, and ITnrdoi sclllomentB. 

17. (i- tVns ihero much distrc-is ?— Distress w.as great in 
Unr.ioi, hut llordoi iind been broken by tiio wet ycoiv from 
ISW to ISi'd ; Silapur had auffered, but it is a ricli dlKtriot; 
there art' big landlords iiiid they helped their tenantry 
ilirough.^ llardci is a poor district witii a great deni of 
candy soil which suffers more tlian any soil in wet years ; 
hajrct utid noth ate destroyed entirely in very wet years. 
Hardui iios muoli sandy Mill and it aho has mnch whioh is 
nnterloggcd, M that it was h token before the fninino and 
the famine came and finished it up. Tho MUemcnt which 
mighty olhcrwisc Imve wotked nil tight had to bo revised, 
ilaidoi will nw.iya feel drought ; Sitopnr will not, nur will 
Klicii. 

18. Q. Wlinl arc the chief crops?— IfiyVii, moth, urd, 
and moony, 

11>. Q. IVonId thcr not flourish in ndry ycar?--Ycs, if 
lliey get wider in g.iod time, but llioy are very delictle mid 
in the fatuini' yrnr tlio minfiill was nut timely. 

20. Q. Would you sny that a district where every 80 
acres e.ui boymtocted by‘n well is protictcd from farainef 
—I tbink it is iirolcclcd ns far ns iwoplo who have Inmlg 
arc cenccrncJ ; yes, I tliiiik it is protected. 

21. Q. We eaotiot of course ptoteet it from bigli prices? 
— Kxaully. 

22. Q. (jlfs*. .lfuiV*j1focjt'f«sie.)— Then there is employ* 
tuenl for la^urers ?— lii the four eont1i*enst dislticts the 
popiilatidu is very dcn*e. In ordinary years* 1 should ssy 
the people gc'iR'RilIy eii:]>)oy niotv Inbonrqni thou nro nha<i* 
lulely iiocc«sr.ry fur tho work j there is a geuend fevtiug ol 
kinilnesB at - harvest time. But when prices rise mid ilio 
people are afraid of iiaruity, they ore uatiimlly moio enro 
fu] ab..ut employing labour. 

23. Q. (,1/r. //oherts.}*— lYiiges orepaid in Uiui, not in 
raali, so tho matter of high price* does not touch (he 
labonier, so long us fhoic is work ?*— In runic places they 
eoiiverl wngea into eash in a fumitic y e.ir. 

2‘J.- <2- (27ie J^residenf.)— Do there wells riiii diy in a 
rnniiiic year ? — Nobody in Sitnpnr or Kheri lins iivnrd of it, 
nuil tho tslukderii ear it is unknown; in fact, the natcr 
levc‘1 hns been rising. Oudli is iiilcncetcd by rivers witli a 
ptiicniiial supply, the subsoil is very light imd mndy, tliiw 
must be an enonnuns niiioiint of percolatiun. -The peuplo 
rny limt wells will uercr run dry iiiilers the G.iugesniid tho 
Uogra ran dry. Oitdli gcncinlly in fairly well protcolud 
against fmiiine, I think ; in ilardol them was a great de.il 
of distress ; Unit is a specially prccanoub'dislriot. 

25. Q. (ifr, Atttir-Maclcnsii .) — Was IM'O-lflOO u dry 
year ?— Yer. 

20. Qi 1 rind iiotn my figmes that the urea iirigalinl 
fruin (niiks and other sources was larger o good de.il in 18PU* 
1000 than ill lOOO'JOOl in Ondh generally ?—l tliiiiK iliu 
linrdui figures nro less iicouiate than in any pait of Uiidli. 

27, <2. (ji'/m f'rrsiVsH/.)— Is thoro anything you Ihink 
could be done for llordoi ?—You bur a canal and you eiin'l 
biive oiidless wells ?-*■! tbink we iniglil do n good deni luoro 
ill wells. But yon emmot nmke wells in n grc.at purl of 
Hardui ; it is pure river rand. 

23. Q, {Sir Tiiomtt$ lligham .) — Your cultivated area in 
dejiciuieiit on tanks ?'-Ycs, and i tbcic nru no iirti* 
lioiat tanks in limdui ; Ibey nuide a fuw in tlie fnmiiioycar, 
I, at Iboy did nut tioid water. 1 would not iiku to bar a 
(iniinl in linrdoi, because 1 don't know enough about it, but 


i tliink ityvould bo necessary to be very careful bofuro yoajlf/", 5, H. 
did nuything in that dircotion* Butler.' 

20. Q. (Jiff, Mttir’Macl'cnsie .) — Tha area undor' walls 

seems from the figures I have to hnvo'gone up enormously, 

, whereas thoro has boon n drop under tanks ? -In tho famine 
year (he proplo made tons of thousands of kackoha wolle in 
0«dh.* Guveriiment gave largo advances. In Sitapor the 
famine year was tlio best they have had. The light loom was 
woikcd very well ; they never had such orops hoforo ; land- 
lords and tonaufs rejoiced in high prices and piiid off their 
debts ; thoro was a smaller area cultivated, hut tlio profite 
were simply enormous. 

30. Q. (2’/ie PmWenf.)— TiiisyA/f irrigation is almost 
entirely rahi P— Entirely, 

31. Q. Docs-it give ii second ivatoring, nr do they trust 
to tho Christmas lains ?— Thoy trust to iiio Cbrlstmos 
rains ; thoro nro not many jhils which give a sccoud 
watering. 

32. Q* Wonid it ho mi ndvanlacc, If by a cnnal or by the 
rains of heaven tbcsoy/<i7r wore filled at Christmas limo P — 

It would ninko sissuranco doubly sure. 

83. Q* Supposing a camil eould ho brought down into 
Hardui, witliont doing injnry, to Slialijchanpur, would it bo 
nereptoblo to tbo people, or would they think itivnnisaneoP 
—They would not line to pay for it ; I think they would 
he oftiiid of reh ; Iciimte uro very iiiueh afraid of reh. 

34. Q. Is there much reh in Oudh? — ^No ; south of the 
Silapnr District theic is a good deal ; from there down to 
llum D.inki there is a little ; largo oosar plains exist south 
of Unso. There is generally not very mtioli reh in Oudh, 
hut the people nrn nftnid of it. 

33. <2. With your large experience of Oudh, can you 
suggest anything by whioh people might bo bettered in tlio 
way of tvurks as n protection against famine ? — I don’tthink 
anything is required when you can insko Itaeheha wells nil 
overtlie |il.-iccfor 11 few rupers. In (londa mid Bnhraiuh 
water is 12 feet below tho surface. I don't believe in inter* 
feting lelirecn Inndlunls and tenants in Oudh. I don't 
tliink Government conld do anything except give advances 
whim thev arc wanted and that they do at present. The 
Courtof Wards have stimulated wells, and somu of them aro 
not very successful ; !t depends on the iudividual manager. 

30. Q. (Mr. Bolertii )— It depends entirely on liim ?— 

Ill the Knpurthabi estate in liahraieh some inngniliconl 
wells wero made, but nut used ; oven in tho famine year 
the iivnple Would not uso the,C walls until presuro was 
bronglit to limr on them ; then tlioy nsed them a liltlo. 

37. Q. {Sir 'I'/iomas Jljgham,)—'Vl]iy v!tta tlmtP — Tliuy 
said thvy did not wnnt irrigntion for their mnir.e. 

38, Q. [Mr. Jloberta ) — In Sltiipnr mirl Kheri n great 
(juniitlty of the area is gmln rented P— Yei-. 

311. Q. Gram tenting is usiinny bnppo^cJ to indicate n 
low state of euUivntion P— Yes, it dove. 

•10. Q JIow dues llint nffeil iirigalionP If a canal wcio 
made, would tlie tciinnta he induced to work otliei lands or 
spend their money and labour in making their lands pro* 
licetivoP—Uridii rents bro of course u backward syslum; 
theic IS no doubt tliiit no Icuaiits, orvety few, will make 
n well under the grain rent syslcui. 

41. Q. Wiint ehare does the Inudlord take?— You m.'iy 
aiy tliiit it comes tougkly from oiwUiiid to Iwu-fifthK. 

42. Q. Onclliiid to the landlord P— Yes, iiftur making 
all deductioiirt ; it is a vciy complti'iitcd proecMS ; 1 dcbcribcd 
it in my ^ct(leluent IteiKirt. it xaiies from onu eail of 
tlie dibtrivt to the oilier ; in tiio north of Kheri the Iniidlurd 
dues not get moiu than Jlh or ^th. Whore there is no 
doniimd lor tlio land tbo liindiurd's sbnro ib bound to bo low. 

•13. Q. But Ibcsv tents could be converted to i„ibli 
leiilaP— I iim veiy iiiueli against any attempts lo_ convert 
fioni grain to cndi ; it has been tried several-times in Oudb, 
dir A. lijall WHS vuiy stiong on tlio subject, when 
the Oudh llriit Law was under icvisioii. 1 tliiuk tbcio 
mo very few people who could do it succchSfully. 1 have 
seen rents cuuvertid by a xinlous Deputy Commibsioiier 
III Sitnpiir, and ihu results were not ancccbsful ; tenants, who 
bowled fur (nsb rents in yeais when lmo|> 3 were good end 
prices going up, howled to be sent back to ginin directly tbo 
fainino came, and thoy wero nfi aid that bad times wot o 
coming. There is ii big taluka in line Baroli, where in the 
fmiiinu of 1877*78 the tahikdiiT rcconveiteil from cosli to 
gioin lit the request of the tenants iiiid has kept to giaiii 
ever since, it is n baekwiird sj steal, but it is u orkiiig itself 
out. 


*•&'<!< •ktisjirsal/r aJiltd ty Wliir9i.—ll was ri.lltiialcdtli.il sto OOO tos <)•> mils »eie made in IHHl-OT la Ihs Uiiltrd Frovini.rs ; oud lli.l 
ld0.ew ot Ibll uunibcr litre leOBltuetcd Iium Uumiiuiiul adianen, * 
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Hr, S. H. 44. Q. The iendenc^ is to increase iho cash-rented area P 
Batter. ~Yca. 

45. Q. (2’ie Bresidcni.) — ^Aa regarda a village having 
one vroll to 30 acre<< oP eiiltivation, hon* many acres of iiri- 
gation (Tonld that have in the year P—lt depends on tho 
well. In Southern Ondh there are 4, 6, 8. 10, nnd 12 
budiets working ; iii'Northeni Ondh yon have ehnlt wells 
in nhiih water 18 drawn by men nnd not bnllocke. The 
natives say on the average 10 acies can bo irrigated liy a 
well. In rarbibgorh in the lear of 'Settlement they had 
15,622 ppiia wdls and 14,670 iveMa,Bni they irrigated 
fiom wells in thoyenr 181,728 ncros ; that works out to 
6i nores; a Jeacheha well works less than a well. 
That isactnal iriigntion ; there would he an equal area pro- 
tected, because khatif would bo on one side of the well and ’ 
rahi on the other ; that would work out to on 10^- acres per 
well. There would ho infinite variations according to tho 
.size of the well, depth of the water, position of tho well, 
length of the run to the field, subsoil and natnre of tbe 
crops. I tiiink from JO to 16 neres per pakka well is 
protected. 

46. Q. Wbat do you mean by pTntcction of Hie k/iarif? 
— Thtro is no protection of the kkaiifi tho nroa under 
kharifono year is under rahi tho next. 

47* (3/1*. d/aii'-l/flcl'easic.) In n year of drought 

tlie kiarifvould fail ?— Yes, it might ; they could irrigate 
if they wanted to. 

48. Q. Would they not work wells in the kkarif ?~To 
some extent they do whore they grow rice and (■ugareanc in 
soil which is not naturally suited to lico and sugarcane. 

49. Q. (Sir I'/tomaa Bfffkam .) — In a brosk in the rains 
do they woik their uclls in the kharij ? — Yes, if there ie 
uny alarm ; wells never ran dry. 

60. Q. (The President.) — Would yon say that tho best 
agricultninl policy for Oudh in tho future” is to freely on- 
I’onrcge the muhipliintioii of palka wells P— Certainly. 
_Uut I don't think j'ou can make wells without limit. Well 
irrigation in Oudli is supposed to he of veiy little value 
uithont inaunre i there is coinpnratirely Jittlo iDaiiure in 
the northern districts in comparison with the sonthern 5 in 
jjouthcrii Ondh tboy all feed their cattle j there is lueio 
Immau cxoremenl and greater ecouon.y, 

61. Q. Tho inferonco is that they must keep np a cortnifi 
number of cattle P— ‘Yes, hnt in Sitapur and Nortliorn Ondh 
they draw water by hand. 

62. Q. Would they irrigate as much as 6 acres to a well ? 
—Yes, 6 to 7 J acres or even more for any ono ciop is a 
pretty general estimate, Mr. Hooper, who is n gicat auth- 
ority, worked it ontanditcauieto 73 neres. These figures nre 
taken from tho^ SctUcnicut lloport for Busti. (Convci- 
satiun on bome discrepancies tu the (igorcs of the Scttlouicnt 
Itcpoiteand tiie figures provided by the Land Records 
Department.) AH these agricnltural statistics aro only 
nppioximatc. Tlie Haidoi stntislics arc very bad owing to 
the paCttaris Ihero being bad. 

58. Q. Do the Ondh tenants readily take iakavi nd- 
Vances P— They don't like them much ; they won’t take 
them if they can get money elsewhere. 

64. Q. Would they sooner pay a higlier rale of interest P 
•—I don’t think they look at tho interest or tho cominisi-ion 
which is taken by revenuo subordinates ; they look at tic 
repayment ; tlic dilllmtliy is that tho tonauts mubt pay 
upon a parliuulnr date ; the samo diillcnlty exists in 
liiirope. 

55. Q. (Sir Thomas Hiffham .) — Tlie irrigated atca in 
all these districts forms a very small proportion of tho total 
oultivoted nioa ?— Yes, but then a great pait of tho 
northern districts is ferai— land where ii ligation does barm ; 
Hie people won't i'rigato in the whole of tho north of 
Kheri, and in the whole of tho north-east of Sifapnr ; there 
is also ierai about Bahi,aicli and Gouda ; and in the terai 
u.itcr is so near tho surEaco that the hind is cold, and the 
rahi if inigated would mst. 

06. Q. They don't ntc n ells in these tracts p— Only on 
the higher giound for garden cultivation ; the water is only 
6 to 10 feet below the earface; they lift it with ffharrasund 
levels. 

67. Q. AVould the) c he any add tlonal cultivation if you 
juads a canal P— Tlio iiiea nhirh wonld benefit from a canal 
ib the hhur tiaot alon^ the Gumti j that is undulating 
country! the hubsoil is white riiir sand. They make 
little wells and they lift out water in gharraa ; they irrigate 
VC17 little, but they do irrigate ; a canal would corlaiuly 
do 'good there, if it could he worked in suoh uneven country< 

58. Q. 'the spring level would bo near the surface P— 
Ten to twenty feet, except on tho Lucknow border. A 


oanal would only protect the area which is now more orles<; 
protected by wmU anijhils, 

60. Q,. There are no wide stretches of uncnlthated 
land P— Absolntely none. 

^60. Q. Uatdoi suHered vciy mnob from drought in 
1896‘97 ; was that due, to Jftils not filling or was there 
shurtage of isinfallP— General shortness of rainfall nnd 
Uie/fit7s did not fill A smaller area wns sown, beenuse tho 
people were in a bad way ; they had been exhausted by the 
wet jears that had preeedoi ; ISOO to 1804 wor>i years of 
heavy rainfall which lind hit the district very hard. 

61- Q-_ Yon say, if you took a canal through Sitapur, it 
would ruin it? — Tea, I think so. 

62. Q. You drn’t think that nhent Hnrdoi ? — If you 
could toko a canal through Hnrdoi without water-logging 
the contto of tho district, it would do good. I am not 
oiiongh of an Engineer to know if it is possible. You can 
drain Uardoi into tho Ganges. 

63. Q. Tho difforence between Hnrdoi and Sitapur is that 
one can b 0 drained and not the other P— Yes. 

"64. Q, Yon would have to drain cxtciirivoly in Ilntdoi ? — 
Yes, and tlie drainage would hare to begin in Shahjuhanpnr, 

65. Q, (Hr. Muir- Haekenzie .) — ^Would not tho drainage 
luwer the spring level P — I suppose it would. 

66. Q. (Sir Thomas Sigham.)— Would an inundation 
canal benefit llsrdoi P — I don't know enough about it ; I 
have never boon in a canal district. I dnn't know whether 
an inundation canal would do good or harm. ’ 

67. Q. The idea wonld ho to run ono during the kharif 
and fill the yfiifs when there is a deficient rainfall P — lu 
those places, if yon hare n big ent, it seouis nnd yon get n 
ravine, bnt that is an engineering matter. If it could be 
dune witbont water-legging the centre of tho district, I 
think it wonld be a veiy good thing for Haidoi, but 1 am 
not competent to give a decided opioicn. 

68. Q. They would not want a canal during the rahi ? — 

69. Q. Provided iheghils were filled up? — ^Tlicy could do 
as it is m ordinary } cars and trust to the growth of wells- 

70. Q. Beyond Hardoi is there any district in whioh a 
canal would be benofioialP-N'o, I think not. Mr. Hooper 
says— “the only desire evinced by tho people is that n canul 
should not ho brought in. This feeling is strong nnd it 
is shared by uobt people who aro ncquaiiitcd with the 
province ” 

71. Q. You have never known any people express a desiic 
for a canal there P — I have hoard individnal tenants in dry 
villages, where they can’t make wells, osk for canals, bnt the 
mass of the people in Silnpnr and Ehcri arc strongly 
opposed to thorn. 'Jhey are niniidof reh nnd water-logging. 
I was in tboss districts for seven years nnd know them 
pielly wcll. L.indIords are opposed to them with very few 
cxceptiiinB, because Hicy lumcstly belicvo that they wonld be 
dangerous, and of course they don't want to nave canal 
subordinates coming in between themselves and tho tenantry. 
Tho feeling on that point is very strong and nlways has 
been in Oudh. They say it would upset the social system ! 
hnt tho other feeling is also strong that n canal would pro- 
duce WBlcr-logging. 

72. Q. That feeling wus veiy strong when Hie canals 
wore first proposed in 1670 P— Yes. 

73. Q, Has it been modifiod at all ns the lesult of 
drought P -1 BUI told that one dr two lalnkdarb nre in 
favour of-n eaiml, but there is no doubt tbut the majority 
are against it, 

74. Q. If a canal was made, would it ho possible to 
obtain anything out of the landlords -in tbe form of un 
owner's rate ? — All things nre possible, but all things aie 
not expedient. They would protest nnd the Oudh Ulukdars 
have protesteJ very otiongly at times ; it would be a political 
question. 

75. Q. I was looking at it simply from an economic 
point of view ; would their rent bo increased to an extent 
suificiont to justify the imposition of the rateP — cannot 
see how rents can be inereased mncli in the sonth of Oudh ; 
they avoiDgo between Its, 6 and Rs. 7 an acrcover whole dis- 
tricts. In a tract on tho bolder of Sitapnr and Bara Banki 
Hioy average Rs. 8, 9, and 10 an aero for tlio whole village. 

76. Q. (Mr. Mui/'‘Maeic>isie.)~ On irrigated land P — 
No, but the land does not reqiiiro it ; they grow BUg.ircano 
without irrigation ; it is very furlilu soil ; perhaps there is 
Domelhiug pccnliar in the soil, 

77. Q. (Sir Thomas Higham .) — ^You don't think theic 
would be such n great increase in the productire valno of the 
land as to jnsUfy a rate on the owners ? — No, and water- 
ratea would bo very ciii<ripular. 
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?8. Q. Apnrt from ^rator-rof co vronld. it bo possible, do 
you tbinb, to do ns wo do on other canals wltoro wo tnko 
something onl of tiie owner?— I think not, 

79. Q. A wntor-rnte wonld hnvo to bo levied if we mndn 
n ennnl ; wonld the people take tlio water P — Watci'.rateg 
wonld bo nripnpiijnr in Ondht bccouse they nio quite con- 
trary to the custom of the country ; tliore nro no wet and 
dry rates; tho rent is n Inmprent; n man may have one 
anna on the rupee as legal onhancoment ; it is put on oil 
Ifttio equally. People, would regard it. ns zitlum to assess 
llioni specially for water ; one or two talnkdnrs have tried to 
pnt on a rate for tank irrigntioni end tiro tenants hoTO 
immediately complained. 

80. Q* 7f yon made n canal and brought water to tho 
land in n season of drought, wonld not the tenants he glad 
to p.'iy ? — They would poy of conrso in ycors of droiigiit, but 
II wntor-viitc wonld be nnpnpnlnr in ordinary’ years. 

81. Q. Tl.o qnstion is wbotber tbey woidd tnko water 
if they had to pay P — No ; not if tliey conid get water from 
irells, 

82. We conid not make them pay niilrss they took 
water r—;Tlicy wonld sny— you Imre drained onr Jhilt and 
should giro ns the water free. . 

83. Q. A canal ironld ssre the expense of lifting P— Tes 
bnt it takes n long lime for tlicm to change llieir cnstorns ; 
if they conid get w-ilcr anywhere else, T nin perfectly certain 
that tire rn«t majority would not toncli canal water, bec.'insc 
of these minonrs tbatcnnnl nater chills the land nnd pro- 
duces rrh. 

8‘1. Q. ( A/r. A/«ir-il/<iff ennV.)— You wish that n sti- 
mulus shonld lie giron to the digging of wells ?— I don't 
wish mneb slimutns given, because I don’t think it is very 
wise ; they ore working np grnduidly. In lire old data in 
• I ho Com t of Wards a Depnty Commi<iS)oner sninotime.v sti- 
mulated tlie digging of wells with Jnlbor ridiculous icsnltn 
in some cases. Wo can tnbe berings, bnt the bor1i<gs nio not 
very well done, and tho ratircj profer their own methods of 
finning ont whether theto is water ; they liavo one method 
in Khcri wbieh I have seen work very well ; little snueers of 
water nro placed an the pround } if they ore found to bo filled 
with wotcr in the morning, they say there is water under- 
ncalb j It tbey nrc. dry, tiicn they bolievo there is no wntcr. 
In the Court of Words Alonnger^ baiig<ilaw at Lakliimpnr 
they had a mon who took a boring for n well j after spending 
some Imndreds of rupees on it he gel to sand and the thing 
wa-s nsclese. The gardener tried the method I spoke of and 
not 20 yords away found a spring, nnd o l-ae/if/ia well 
wliicli cost a few rupees hns watered the whole componnd 
ever, since. Some eld Kurmh are supposed to be able to 
my from Inking np n handful of earth whether Ihero is 
water nndemenih. 

66.. Q. Mr. Hill, Manager of tlic Court of Words, teems 
to have been very 8ncce.ssfnl P— It is a ronftcr of individuals. 
In Cawnporc and ftlorndabnd Giivernmcnt tried after the 
famine of '1877 to start wrlls nnd pnt on selected officers, 
bnt xiiinindnrs would not lake ibem over wben made. 
Governmi-nt spent Its. 2e,'i00, 
til/ir, Jfoberfe,)— Wfl don't, I think, gel fall information 
of failures in tlic Court of Wards estates. 

60. Q. (Mr. Hfuii -^faelmzie .) — Hyon have a srcrial 
man, could tlio tiling be done ?— I think “ lacililics " snonld 
be given, bnt I nm ngnir.tt" rtimnluB." 

S7. Q. lly sliro^iilns I was really altnding to such tilings 
ns Ibo liberal provisions of iidraiiccsp — I cntiioly ogreo that 
ndynnccK sbould bo given. 

88. Q. That the pcoplci instead of being left to them- 
selves, sliottid bo pnsbed and sbouId liavo tlie advirabilily 
of taking tiiosc ndvaneos pressed upon them P— There 
. the poisonnl equation comes in ; it depends on who pushes 
them : if yon told the tnhsildnr to push tlicm, bo wonld tav 
•fohuim:' 1 • j 

80_. Q, Do yon moan that the iabsildnr wonld bo likely 
to Htimninie people who didn’t want the money to make 
wells ?— Yes. 

91). Q. And to innko wells where they were not roi-illy 
required P— Yes, in the fninino takaoi wns given ; it had 
to bo given very rapidly, and there is no doubt Hint n lot 
of the wells made have not sineo held Water ; also In the 
old days of Ondb some of the Deputy Conunissionors nsed 
to Ktimulate well construction, ond yon see many of the 
.wells ore now without any water in (liom. 

91. Q. Wore they made from ndvoiiocsP— Yes, iimiiy of 
thorn woi'c, 

B2._ Q. If places for wells wore ascertained by raenns of 
p hotin|i beforgiiapd pr ip any other way, eo that miafokos 


might he avoided do yon tliink it would bo unsafe to push ilfr, S. JT. 
tho matter ? — If risks conid be nvoidcl, certainly not. intUr. * 

93. iVoiiId you not go fiiriber nnd, with the object 

of extending wells, tnko n certain nmoimt of risk P— Not in 
Oudh. 

.9-1’ Q- Ynnr remarks nro I’cstriotcd to the partionlnr con- 
aitious of Oudh P— Yefl, tilmosfc all itiv Bcrvico has boon 
there. ^ 

06. Q, Yon aiiid n great deal of money was spent in tlie 
famine on taeheha wells P — ^Ycs. 

96. Q. Wns tiint princi|<n1Iy ont of advances ?— Yes, 
advances from Government and landlords. 

87. Q. Prinnipally from Government advances P— Yes. 

98. Q. Did mone.T-Ipndcis refuse to oome forward p— I 
don’t think they oonld have boon said to refuse ti come 
forward ; tiicy gave o lot of money, bat it was an exeep- 
lional occasion and n great deal more money than usual w.as 
required. I should sny, nponking roughly, tlint tlm 
additional amnnnt wns mostly provided by* Government 
oil that oconnion. 

99. Q. You don’t rcmoinbcr how mnch it wns P — I am 
afraid not. 

100. Q,, (Mr- Jio6ei'/f.)— Whnt doosnlraeficfia wellnost p 
—It viiriea from Be. 1 to Ils. 0 in Sitopnr ; in the south of 
Onifli it is finm Br. 6 to Bn. SO. 

101. Q. Bcintivoly to the total cost of onltivalion n 
hzeheha ncll is only n small proportion P — Yes. 

102. Q- ^0 flint tlio cost is often met by the pco{iIe 
IhemselvcE ?— Yos, tlie pcopin made thousands of wells 
tbcmsolves on their own initiative nnd thousands more were 
made by Government assistance. 

)0:l. Q. {Mr, Muir-Moetensh .) — In the famine were 
there iofheha wells mostly made out of Govornmont assist- 
ance ?— 1 think the people tliein-clves made more than 
Gorertimcnt made for tliom. 

1C4. Q Was n very considcrablo proportion made out 
ofOovemmentadvanotBOnd which could not havo been 
made bnt for them ?— A very considcrablo proportion was 
made out of adraiicas, nnd I supposo conid not have been 
made wlthont lliem. 

105. Q. Wlmt was tbo procedure adopted in mnklng tbeac 
advniicesP—Tlio ordinnrj’ procedure wns too slow, nnd so 
Uic Pargnnn Officers wore sent ont; they obtained lists of 
licople icqniring tahavi for wells from kanunffos and 
tnsbildnTB nnd Inudnwnrts nnd shovcited ont the money ns 
fast ns possible. 

106. Q, Did tlicy tnko money with thorn P— Yes, 

107. Q. Do you think it wonld not bo a good thing 
to adopt that prooednra in ordinary limosp— Yon wonld loso 
n lot of money nnlcss yon bad csrofiil cnqnirics. Tho 
dishonest pcopfo, if tiiey ihonglit tlioy could get tho money 
direot from tho Snliib on the spot, would not mnko all the 
wclla they had taken ndvancen lor. You bare to look at 
tlio regutor to soo whothor tbo land is actually owned by 
the man or if it is mortgaged ; yon c.'innot do that in 
fhc vlllngo. 

lOS. Q. A groat many olfioers have been in favour of 
thia procodiiro on tbo ground thnt it is precisely in tbo 
village rbnt these particnian oau ho promptly and accurately 
iiicertnincd P— You conid do it wlicn it is exceptional, but 
if it bec.imD tbo rule, it would be very diflicnlt, • 

109. Q. Tlicro was an ^oificcr in Ifongnl who wan rather 
fUi’ccBsfnl anil ho went entirely on tlicsc lines? — It depend 
so rnnoli on tho person. I should like certainly any simpli^ 
fication of procednro that can bo made without undue rUk. 

110. Q. Do you lliink the Government will fail to recover 
0 large proportion of these famine adranocs opart from what 
they Imvo decided to remit P- I thinic they liavo recovered 
all. 

111. Q. That would nbow ibero lios been no particular 
rMt run in spite of cveryiliingP— They hove wiped out n 
good deni. 

112. ^ Q. The Government decided from tbo first, I suppose, 
to remit a good deal P— Yes, bnt you know how these things 
ore diino j perhaps Bs. 10,000 or Jis, 20,000 cannot be traced 
nnd that nil cnmca in under remissions. 

(ilfr. Noher/x.)— Bemissions woro not mndo till some 
timo after tho famine was over. 

118. Q, (Mr, Muir^Maol'cnste .) — Do you tliink the 
provision ns regards oxcinption from cnhancoinanl stands in 
any need of revision P— In vlow of tho figures of well con- 
nlrnction in Oudb, I ran Lordly advance anything in favour 
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Nr. S. JI. of * pfrmnnenl exemption for improvement". I connot see 
Butler, tliat it is neccFsarj in order to gel improvements, but I 
think it is very desirable as a part of onr ecttlonient pnltej. 

114. Q. Why is it desirable?— Bccaaso I think that 
all round in the United Provinces and Oadh me are 
taking at each sncce^eiTe settlement a smaller and smaller 
percentage of the aetnal assets. >lf yon are doing that and 
at the some timo lou can cneonrage improvements, it is a 
very good thing. Also I think that nfO"t Settlement Otlicers 
will agree that, so far as there is a defect in onr settlement 
system, it is that a nan who works np his village at the 
end of the settlement is liable to find that his revenue will 
be enhanced more than that of the person who has left it 
alone. Ifo guard against that ns timeh a" passible ; but, ns 
a matter of fact, you cannot make allowances for all 
improvements. 

115. Q. {Mr. Boherts .) — Is it logically ard equitably 
necessary that it should bo so ? (Iltnstrnied by an example 
in which a landlord’s rent is Rs. ICO ; he makes an iinprave* 
ment and raises the rent to Rs. 50 more ; the qnestion 
was asked why the whole improvement should go to the 
landlnrdt) — Nobody can say (hnl the present rnles are not 
liberal and oquUnhle, and, in view of the figares of well 
constmetion, it would be, os far ns well protvetion is con* 
eerned, nnnecessary to luako them more liberal than they 
rno in these distnets ; at the same timo 1 think the more 
liberal yon ere at the settlement the better. There is no doubt 
that the improvoment allowances given at the scHloment 
were not ns great as Government intended them to he. Settle- 
ment reports show thatSottlcmont OfBcers did not allow for 

^ improvements in the earlier eettlementa of Oudh to the ex- 
tent which later we did allow. In the Lucknow report there 
is a passaso “ Landlords merely regard the sinking of wells 
ns 0 ground for enhancement of revenne at the next 
setilemeiit. Such considerntions have materially interfered 
with the construction of wells.” Tliat moy be the case in 
Lnckiiow, but I don’t think it is the case generally. As 
the dgutes show an enormous number of wells hare been 
made, and theic is not the slightest doubt that the land- 
lords did not know anything at all about the improvement 
allowances that were notified in the Board's oirenlnr. 
TVhen I went to Sitapnr I heard n report at the beginning 
that a landlord w.as coveting over his wells in view of 
settieiiient proceedings. I issued a notice to them to fill 
their claims to allowances for improvements and then they 
came in thonsands. A great many nllownnoes were made on 
appeal by the Gettlement Commissioner. 

lie. Q, (iUi*. Muir-Mackenxte.) — Co jon think they 
understand that allowances hare been mode and will lA 
fatnre be made to them?— I think so; bni yon cannot 
answer for SO years hence. 

117. Q. What happened in the settlement altogether, 
was there on enhancement or reduction ?— There was a large 
enhancement. 

118. Q. Ton don't think the effect of that general en* 
hancomeut has obscured the foot that they hod some im- 
provement allowances P— No, because they got so n any nl- 
lowances on appeal. 

110. Q. Wo heard in the Central Fiovinces that the 
zamindars said *' you say I have an had allowance made for 
my improvements still I find an enhancement; it rocniB 
that is not the case.” Is there not a tendency to say that P 
— There is a tendency to Siiy it, hut 1 don't think they 
believe it. 

120. Q. {Mr. Muir-Maclensie.)—Ym say there is no 
distinction between dry and wet rate in Oudh ?— In all 
the settlement reports there are no distinctions. In local 
areas yon can sometimes find something like them. For 
instance, the I'Cnts in a tract where wells cannot ho made 
would be lower than where wells can be made, other things 
being equal. 

121. Q. The tenant in Ondh has no cnhancemrnt of rent 
over placed upon him in respect of his improvement ? — ^1 
should not say “ ever," hut the rnle — certaiuly in eveiy 
district 1 knovr and I believe in cveiy district — is to take 
the enhancement of rent on nil the tenants at one time 
and at the sam_^c rate. If the landlord wants to get any- 
thing out of his tenant for a well or imprevement, he wUl 
have a itnszur then and there, if he thinks the tenant can 
pay it. That is their way. 

122. Q. Can any steps bo taken to prevent the landlord 
getting that vussur out of the tenant— any practical steps F 
— No. Any timo the Government has attempted anything 
of that kind it is passed on to the tenant, Yon cannot 
stop it. A great many landlords do not do it, I think the 
majority of the landlords of Oudh treat their tenantry, as a 


rule, very well, ns well ns .nny landlords in the world, hnt 
yon cannot stop the men who do it. ■ 

125. Q. You do not think it a feasible measure that may 
eventually stop it to declare it illegal?— No; it would be 
fntilo and inadvisable. 

124. Q. Can n man snefnr it?— No. 

126. Q. In order to enable advances to bo made to tenants 
for wells, would it be advisable that they shonid he given 
any transfenshle interest in their land merely for tlmt 
purpose ? — ^Yon cannot in Ondh, because of the lanads. 

We say wo maintain the statns at annexation. Lord Law- 
rence tried to introduce tenant tight into Oudh and failed. 

126. Q. I am alluding tn, I think, Mr. Molony’s pro- 
posal, which is that merely for purposes of iakaoi advances ; 
he proposes to legislate to give the tenant a transferable 
interest if his landlord refuses to make the improvement? — 

I do not think yon ran create any new rights in Ondh 
without a great deni of trouble, and I do not think they arc 
required. 

127. Q. Then what security will you get from tho 
tenants P—n’hcy have the accurity of groves, bollocks, 
carts,— perronal property. 

128. Q. Will that security he sufficient for one owner P — 
They generally have collateral bccnrity too. It ia no 
difficulty to get it from a good tenant. Many of the 
improvements are made by ITurmis who co-operate very 
muoh amonsgt themselves. 

129. Q. Do several people ever combine to take advances > 
or wells ?— Yes. 

ISO. Q. Can yon give me any opinion as to any mcasnres 
it might be advisable to adopt for getting into the famine 
programme works more n«ofaI for irrigation P — I cannot 

f ive ynn any gcneial opinion ohont that. I have served in 
istriots where wo do nut w.int works for irrigation. 

181. Q, (Mr. Bajaratna Afitrfaliar.)— Was the largo 
increase in tho number of wells aince the last settlement 
dne in some measure to a series^ of nnfavonrahle sfoisons, or 
w.as there any_ special cansoP— The large resort to well- 
making was ohieily the result of peace and prosperity which 
followed the introdnotiou of British rule in Ondh. At tiro 
lost settlement it was noticed that- the tenants had begun 
at once to make wells, and now they are going on ste-udily. 

132. Q. ( jl/r. ilfKiV'ilfaciensie.)— They did not sloP 
before the revision of settlement?— I do not snpposo'thcJ 
mndo so many, hnt they did not stop actnally. The move- 
ment slowed down, no donht;hntit is going ahead again 
fast cow, I am told. 

133. Q. (Mr. Bafaratna Mudaliar.)— Do you think 
the extension of wells would have been still fniihec stimn- 
Isted if more liberal terms had been granted' in the way 
of exemption?— That Js rather bypothctical ; in. a few 
cases, no doubt, people wonld have made wells, who have 
not mode them ; hnt in face of these Ggnres 1 do not think 
you can say that mere liberal exemption in Ondh wonld 
hoveled to a much larger well constmotion. 1 am in 
favour of liberal exemption of improvements, hnt I cannot, 
in tho face of these figures, allege that the present tnlos 
have detoired improvements. 

(JIfr. Bajatatna Mudaliar .) — In the Madras Presi- 
dency there is permanent exemption and tho resnlt ia 
marvollons. 

t 

{TAe PrwWenf.)— Have you anything in Madras to 
compare with this ? 

{Mr. Eajaratfia Mudaliar.)-‘Yta. 

(il/r, Afufi'-Maejtcnsie.]— In Coimbatore they have some 
wonderful wells. 

(Tie President.)— I have not seen a record of 1 pakkff 
well to 30 acres of cultivation. 

(JIfr. Bajaraina Mudaliar,)— Vlo have two or three 
waterings eveiy week in Madias, 

{The President,)— la there any place in Madras with a 
fahka, well to every 30 ocres? 

{Mr. Bajaratna Mudaliar.) In Hordoi there has been 
a decrease of population; was it dne to the famine?— Mr. 
Bnrn, the Census Commissioner, is here, and will tell ^on 
about that. I shonid say the wet years before the famine 
had a gre.at deal to do with it. 

134. Q. If the area irrigated from a well amounts to 
26 per cent, of tho cultivated area, and yon say tho welts do 
not give out during a dronght, why shcnld tho population 
suffer anch a great less ns 20,000 in len years? — The dis- 
trict had had four years of ffeeding, which mined thepeopip 
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and then on tho top of that it had a very bad famine. It 
has a dry tract ns •well as a wot tract — ono sand and ono 
clay.' 

13B. Q. Will not tho people irrigate tho hharifeven in a 
dry year f— They do when they want it; if itisn groat 
dronght, they iirigoto their eorpsj cspBoinlly rice in tho 
Marif, 

13G. Q. Conld 60 por cent, of tho nron he protected by 
well_ where Jcaclicha wclln can bo mode P — Yes, but they do 
not irrigate a largo area— 2 to S ncrce in Hnrdoi. 

137. Q. Is there a large area of lico under wello P — Ko, 
on the Nepal border there are large riec tracts; and the rice 
is commonly grown in troots near rivers and in dcpccsaiona 
veatjhilt, 

1S8. Q. In }'oar Fcttlcmcnis did yon grant exemptions 
where I he iinprorcmcnis were not registered beforehand P— 
Y cs. There were no rcgistinlions in Sifapnr and Klieri, and 
T gove very largo olionnnccs indeed. The pcoplo did not 
hnow of the order to register. 

139. Q. What was the amount of ab.ateniont given in 
Sit'ipnrP— Over a lakh. It ie largely a grain-rented trnot, 
and in a grain-rented district the landlord docs cverytliing. 
Sinco last settlement at Sitapur they have made on enormous 
number of now hamlets and brouglit land under enltivntion. 
For all these I made very iiWral allowances,— so liberal in 


fact that I . could hardly justify thorn except for the -W**. 5. JT. 
enhancement I took, which was 30 per cent. Government JBuilet', 

wanted a moderate settlement in Sitapur ns elsowhero, and ’ , 

they passed my nllownncos without any objection. 

140. Q. (fir Thomas Sigham,)—K very small proportion 
of that Was oh account of wells P— Yes. 

141. Q. (Hfr. Sajaratna HTudoiiar.)— That assessment 
was in respect of landlords P — Yes. Tlio estimated enhance- 
ment of Sitapnr was 60 por cent. Tiiat was made on tho 
figures. Ono had to reject many fignres and make allow- 
ances for preearions tracts. 

142. Q. (lifr. Noficrif.)— Sixty per cent, inolndes now 
lands under cnlllvalion P— Yes. 

143. Q. IVhat nllowncne was given for improvements P— ; 

In tho wliclo of Southern Oudh n largo poition of thonllow- 

. once was givon on appeal or in rovision. Altogether I 
should sny that at least 6 lakhs, and ptebably ns much ns 7 
lakhs had been allowed for improvcincnts in II distriofs 
in Ondh. In tho twelfth they ore, I believe, making very 
liberal allowanees. 

144. Q. {Mr. Sajaraina Jifwdaliarh—yfhat was tho 
amount of ri'duelion to tenants? — ^Tenanta donotgotnllow- 
ancc.s ot settlement. 

(ilfr. Solcrtr .) — Wo do not get into relation with the 

nants at Fctticmonts. 


Sin. W. II. iloBtEAND, Director of Land Records nnd Agricnlturc, United Provinees ot Agra end Ondh 

(A«r/tnoiP, UTih Kovemher ISO^^ 


Mr. W. m 
Moreland, 


1 Q, {The President)— Yoxi. have an expert wcll-sinlier 
ottnehed to the dep,arfmcnt. Do you find much work for 
him P— Ho woa only appointed n year ago and hitherto 
jio Iins hod mote than lio enn do. 

2. Q. H.as he trained any others nndcr him P— He has 
suhoidinatc.'! to do boring, hut he is not ntpro«ont training 
ony ecliool of engineers in special work. My intention 
is that, if tho demand for hia seni-iccs continue, _we alinll get 
n young overseer (o lie trained by him os his assistant. 

3. Q. (Mr. MufvJfaelensie.y—JTc is n Public Worka 
man P— Yes; ho was working on bridge building. Then 
ho had n snecinl training at lloorkcc. 1 mean to wait on 
the demand. 

4. Q. (Tie Prrsidiitt.) - Would it not he n good thing to 
start some others ns Foon ns possible P- -I connot ts.ay ihnl 
the dcraiind is not lemporntj'. 'J his rann lina been leni 
to examine tho drinking wells in tho Ttmi. He is now go- 
ing down to tho south of Mirrniinr to try some of Iho rook 
wells, I r.annol say whether there is work for ono man or 
five, 

6, Q. It seems very iraporlnnt that woll-ainhcrs should 
get ndvicc of this lort. \Vc hnvo had n grent dc,al of 
cridcnco, in the dilleicnt districis. of iho trouble that arises 
from misLakes in sinldng wells ; nnd theic hns been a proposal 
that nt the licnd-qunrlero of canh disliiet there should ho 
boring tools available?— That was tried by our department 
in 18S4. ' I cannot find where those boring toals nre now ; 
pcrlmps in tho District Fimineer’s^ godown. I should 
object to leaving tools oboiit if lliero is no mnn to look after 
Ihom, 

0, Q. To you know how much tho tools cost? — A set costs 
about its. 300, 

7, Q. Can yon nol'gel them clieaiwrP—M’ith tho system of 
boring, nndcrwliioli wo work at present with iron pipes, that 
h tho chcivpcst wc ran got them for. But tho Deputy Director 
of my department, who has had Amoiicnn oxpcrionco, says 
Uat it can lio done much ohcapcr nt any rate to 30 or -10 feet, 
with on orcUnnry nngnr, without tho pipes, and wo nro 
working. out tho details of that. In that case it would not , 
cost moro than Rs. 160 nt tho outside. 

8, Q, Wo have been struck in our ovidenco of Oudh with 
the iinmchso number of wolls. In tho line Bnrcli district 
tiicro is ono for every 30 acres. Is there any limit to that, 
when will they begin to interfere with one another? 
— Wo hnvo not reached tho limit yet. I havo been work- 
ing out tho districts that jinro the largest number of wolls. 
Fyznhnd (Pachhim Rathi) had 221, w’clls to every square 

■ niilo in 1897. There was no complaint of tho wells running 
dry. It is a dampish district. Bnrahanki (ITydcrganj) 
.had 17. 

" 9. Q. Aro these mostly recent or old P— Tho increase goes 
on steadily. Tho wet years, which ended in 1894, seem to 
Imvo had Iho olTcct of diminishing tho rnlo, hut wo havo 
not got tho fignres for tho 80 ’b. In tho beginning . of 
1890 thoro was n, rapid extension,' which again shows signs of 
a falling off. 

•■•V6l.IV. 


10. Q,. Do you think that this natural extension of wells 
is enough, or that wo should try to stimulate it by giving 
grc.rtvr facilities for iahavt loans P— The latter are not 
innch availed of apparently,— not ns much ns they might 
he. I think the delay in getting tl.o lo.in is the thing tlio 
pcojde most object to. 

^11. Q. If there were some simple, easy procedure for 
giving loans, more might ho tnken P — I do not sny it would 
mnko nny very great difference, hut it would bo on aid to the 
people. 

12. 8o far, I think, onr Commission must come to this 
ronclnsion nbout Ondh ; that wells and )hil (tank) irrigation 
is tho only mode of irrigation they wish to hnvo. 
Public opinion seems to bo very strong against nny grent 
cnnnl sclicmo P— Public opininii was very much against it 
in Barohnnki. 

13. Q. Tlicrcforo there is tho moto reason to encourage 
tho cnltivntr.rs to extend jiakka wells ?— 'Ihoy must depend 
onjptrH'u wcUs putting nsido tho Saiduh Connl. 

14. Q. Whnt is your opinion as to the area commanded 
by a well in ordinary ciTCuinstonccs p— I do not tliinkit 
posslblo to give an ertimnto for tho Provinces: Iho wcll- 
irri^tcd nrea last cold weather showed that in soicccnscsS 
acres were irrigated per well ; in others 7. 

15. Q. Unvo you experience of n cannl-itrigatcd dis* 
irictP-I hnvo 'been nil through tho centre of tho Agra 
Division, nnd I hnvo been Collortor of Bnlnndshnhr. 

IG. Q. Twenty years ngo tlicro was a strong feeling on 
the p.art of ■rovenno officers of the mischief done by over- 
irrimtion, nnd wo were encouraged to keep irrig.ation down 
to nhont 30 per cent, of tho nc&nl village lands. From 
onr inquiries nt Allahabad it seems that that fcoling has 
p.-isscd nwny nnd tlrnt n villngo may have 80 per cent, of 
villngo lands inignted without nny harm P— It depends 
entirely on the rircamstnnccs of tho individunl villogc. If 
vott hnvo n villngo or n largo orca of fertile low land, it may 
DO very nnsnfo to irrimto 26 por cent, of it. But with n 
villngo with very little low land, it would ho perfectly safe to 
go to 40 per cent, in nny singlo yciix ; Uint would 110 GO or 
70 per cent, nllowing for rotation. 

17. Q. Is thoro nny ohnneo of tho villagers reducing 
their grazing grounds for tho s.ako of getting irrigated 
crops?— Thera is practicnlly no grazing ground in iirigatod 
districts now. 

18. Q. That is very sorions ; is it not P — It is Borions 
in n wnj', but it is n question of turning tho nvnilnblo land to 
tbo best advantage.- 

10. Q. Have yon known of a ease of land which 
had become wator-loggcd or covciod -with rch boing 
restored to oullivation by droinagoP— I have scon no 
case. But tbo JCnli Nadi volley in tho Bulandslnilir district 
has largo areas onltlvntcd whioh used to bo oovered by reh, 
befoTO tlio ohnnnol was deepened. InthoUnno district in tho 
year 1603-04 when 1 was doing sotllcmont tho villages along 
tho Bni rivor wore oomnlotoly wntor-loggcd nnd had to havo 
' thoir roTonno icdnccd lu eomo casos by ono-hnlf. Tho low 
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JUr. IF. JT* vtSK CDVCTcd idth reh, TLnt is f&\ under enUiration 

jlfo/'dand.ttgnin now. // 

20. <2. Tliero B-nsno drninngo workP— No drainngo was 

done,' Tliat was a ease of tho stream Iwing unable to doits 
drainage work in tie wet seasons. It was the series of wet 
icars in 1801 ’O-t wbiclt started our calamities. 

21. <2. Hare yon had oxpeiicnco of itans grass in Bfindel- 

tliand?— I know nothing special ahont it. 1 hare an 
experiment in hand but it is not far enoogh on to say any- 
thing nbont it ^ 

22 . Q. Hare yon seen ony irrigation at all on black 

cotton soil P—noroly. 

23. Q. Ton hare heard the general opinion espressed 
that irrigation is not suitable for thot soil? — Yes. 

24. Or Ho yon tliink the feeling is general thronghont 
Ondh against the Sardah Canal P—So far as I hare Imd an 
opportunity of judging. 

26. Q. Docs your own judgment go along nitb the 
general opinion P — I nm not rcry sure about the alifnimcnt; 
but so far ns it goes into Barnbnnki, which I loiow, it would 
be rerj nearly usclcssj and it would coilaiiily interfero with 
the existing well system. 

29. Q. Would tho result not he that men would give up 
their wdls and take to it. In the beginning of the irriga- 
tion of the Donb inigalion was dolihemtoly taVen into the 
well tracts, because it was thought that people understood 
itrigation and would t<ako to it, and in fact the wells wero 
pron up to n rcry great extent P— I think tho Oodh 
onitirator is more likely to stick t,o his well than the liorth- 
Westem. H c is a harder worker. 

27. Q. Ho is a wiser man than his hrothcr across the 
Ganges?— I certainly think hois, hnt perhaps I amprqa* 
diced in his favour. 

28. Q. (Mr, Mttir-Hfacketisic ,) — ^As to tho numher 
of wells, wo have hcen given hy Mr. Hooper and 
Mr. ttutlcr atatistics showing that wells hare enormously 
inercased in certain distrids of Oudh siiiec the las*, 
settlement and your figures do not ogicc with those. 
Mr. Butler gives ns 7,COO wells in Hardoi and your 
figures only, say, 1,100 paHa wills P— My figures wo 
thoao returned ly the local records staff ^ for the statistics of 
the Government of India. 'I hey comb from ,the district 
officers. The classification of half-masoniy and masoniy 
Welle is always doubtful. 

29. 0. But even if you take tho half-masonry wells 
from what Mr. Hooper gives, that would como to C,000. 
Aro there any other dcficicncicsp— Possibly Mr, Hooper 
included wells for the supply of drinking water. 

SO. Q. No, Mr. Butler was most careful to speak of 
wells only P— At the last settlement wells in village 
sites used oniy for drinking woicr were not cnnmcniicd 
separately from wells used for irrimtion. Tho village 
accountont sends the figures to the drclc officer, who checks 
7 ^r cent, and a certain amount is clicckcd by supierior 
ofucers too. 

31. Q. Is tlio latter check complctoP— It is not. 

32. Q. X suppose the district oflicers have not much time - 
to do itP— Thoro^ is always some other special work.<“' ' 
ye.ir and the ordinary work has to go. 

33. Q. How many ianmms to a faJsiVP— njcro isl 
to about 46 paltaarit, so there will ho 8 kanimgot jn a 
tahsil, or 4 or 6, as tho case may be. 

S4. Q. But even if the chock is not as full as you would 
like it to he, that would not account for tho very largo dis- 
empanoy P— Unless there had been some mistake of compiii- 
tfon in the district officer. 

35. Q. May we tnko it that tho life of a masonir wall 
is infinitely long P- There is a veiy steady disappeatanco of 
masonry wells. I do not think yon can say that they ore 
qnito permanent. 

3G. Q. Does tho itteheha-pakkn well last as long as the 
jpaftlwP-Not in ordinary cases j tho haehcha-pahka wdiis 
the cheaper expedient. 

37. Q. How much does it costP— Ihavo boon told that 
it costs a lialf to two-thirds of a paHa well of tho same 
size, hut that is a veiy general estimate. 

S9. Q. Is it enough to make it worth while to make 
advances for it?— I think so. If a cultivator wants to 
moke apennonent well, he makes a pnHa well. A kacheha- 
well is the cheaper expedient in place of a paMa. 
and a Jcaehcha well is tie first expedient. 

39. Q. As to oreas inrigatcd you cannot give separate 
dctajls for Aflc/ledo and pakha wells P— Tho area depends 
on many fe^nres j the strength of the cattle and tho size of 
the bucket affect it. 


40. Q. Mr. Gillan told us 60 6iyfiorwere irrigated from 
one pakka well in McerutP— Tliat must be with big cattle. 

41. Q. Tho Conrtof ’Ward’s Managirfinra AligarbtolduB 
60 acres for a six-bnckct well. The size of tlio cattlo will not 
account for that difference P—No. I Ihink, if yon look at tbc 
figures, yon will see that 1 am not justified in ^ving any 
average. In districts lying side by side tbc difference varies 
from 3 to 8 acres. Eventually wo put it at abontfi or 9 
acres. Ttiat is one of tlio conventions of tbo statistics of 
tbo Government of India. 

42. Q. For sottlcmcntpurposcsP—Tlic Settlement Officer 
secs bow much each well is doing. He bas to allow for tbo 
improvement for eacli individual well. Tlie settlement 
statistics arc tbo' ordinary statistirs propared with .a little 
additional core. 

48. Q. Is not that additional care on impoiiant matter 
in that case?- X think it is. My ownpcmonaltcst of papers 
in the lastfour ycaiB showed the rrior comes to 6 or Oper 
cent., and the settlement might reduce it to 3 per cent. 

’ 44. Q. Presuming that there has been a largo increase 
of wells since the last settlement, when did it occur P-j 
cannot tell you— before 1690. 

45. Q. With regard to the increase in Iho famine year, 
wonld a cultivator ordinarily have time to got & pakka well 
■bunt in order to be of use to him in a famine year P— I 
think the wells were burned up. There is plenty of labour 
to bo bad, end a good many wells wero used when they were 
quite incomplete. 

46. Q. This rather negatives tho view, which has never 
been mine, that it is no good to make advances for fakka 
wells in famine years. ■ 'VYcro yon Director at tho time oi 
tho fiiminoP— Temporary Director for six months. 

47. 0,- I suppose yon aro opposed to tho idea of 
Government constructing wells P— Tho experience in tho 
Moradahad district was distinctly against it. 

48. Q. Still has it not been the case that with tho 
Court of 'Wards a certain amount of success has been 
obtained P -Tlio success lias been greatest when the Court 
of Wards has given the tenants all the help they could and 
left Ihom to make the wells. 

49. Q. I am ready to admit that, hut can you say that 
tho other course has not been successful on tho Court of 
'Wards Kstntes ? Docs not a good manager succeed P— A good 
manager succeeds. My feelings am no doubt rather coloured 
by the great number of useless wells 1 have seen 101111 1^ 
tbo Court of Words in ono district. M bat I feel obont 
Government mnnogement is that the odrontago of Govern- 
ment taking np any work gets smaller as tho work gets 
smaller. 

60. Q. Put it might ho better to try Government work 
than nothing at all in places wlicro people are backward ?— 
I wonld always much prefer to advance the money to any 
people who would take it up. 

61. Q. And if tho people arc h.ackwardP— If tbo people 
arc too backward to make wells, they will be too backwiud to 
uso them. 

62. Q. Even when the well is put down in tbo place and 
■''v usefulness is shown before their eyes P— I do not know of 

y Bueb case in tlicso proWnccs. 

' ' 58. Q. Mr. Molony has recommended to us a g'cnoral 
survey of the levels of tho mota, so as to map out tho 
molit tracts; do yon agree P — Colonel Clibbom irndean 
outline map of tbc distribution of tbo mota. It might 
bo worth while to survey villages lying along the edge of the 
mofa as shown in tbo outline. 

54. Q. XYould it bo unsafe to pnsh advances until a 
survey had been mndoP — 1 should not put off advances. 

65. Q. Would yon have this sort of work— the sun'ovtif 
tbo mofu and tbo investigating of conditions farourablo to 
wcn-sinking—all left with tho present agency P— Tho way 
to work it would bo for two or three oxprats wiicn thoy have 
time to work out u dozen villages or so at a time. 

66. Q. So far as it affects irrigation, could it not ho 
entrusted to tho Irrigation DoportmontP — Thi^ have not 
officers on tho spot. 

67. Q. They would liavo to get thomp — ^They are more 
competent to do it than anyone else. 

68. Q. Do you think that a staff u wanted?— I doubt if 
there is room in theso provinces. 

69. Q. What is the reason that tbo people give for their 
objection to canal irrigation inOudbP— 'I hev say that it will 
raise tho water level, depreciate the low lands, and i^cct tbo 
health of the ffisbict, and thoy do not want ony more 
Government suhordinotes than they can help. 

60. Q. Ton allude to the area of the Hali Nadi os on 
instance of the beneficial effect of drainage in decreasing 
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reh. Bo you Icnow any inttanco in which drainago has had 
the opposite effect] — the effect of so lowering the water level 
that lands have gone oat of cultivation?— 1 have hod a 
report from the west of Aligorli district to tho effect that 
the water Iml had sank' so low that the wells could not bo 
used for imgation.. 1 have not seen any cose myself, 

61. Q. It has been suggested that drains should all have 
regulatoi's, so that besides behig of use in a wet year they 
would hold up water in a dry year by shutting up tho outlet 
of the drain and keeping tho .water in P— It would bo a 
very useful thing if it could bo done without friction ; but 
it would be likely to lead to a good deal of friction between 
owners along tho different parts of its length. 1 put that 
before the Irrigation Department in 1806. 

62. Q. What became of tbo anggestionP — I do not 
know. 

63. Q. (Sir Thomas JZiy^ain.}— It bas been snggeslod 
that something might bo dono for the llardol distiict by 
making on inundation canah taldng it ont at a point liigli 
op on the Sardah F— 1 do not know tbo nnrdoi distnet 
personally,, 

Ct Q. Tho idea is that it would bo of uso in filling up 
the jhits in a very drj' year. It would not give a regular 
irrigation supply like a permanent canal?— I really^ not 


iQI 


know enough about tho district to giro an opinion of any 
valno. 

65. Q. (llfr. Rajaratna JIf aioZior.) —Is .any great 

technical knowledge required for using boring instruments P 
— Not very much, but praclico. ' 

66. Q. I snpposo your overseer would bo able to train a 
sufilcicnt number of people P— Quito easily. 


Moreland. 


67. Q. Docs the area irrigated per well represent the area 
commanded or tho area actually irrigated "—The area actu* 
oily- irrigated in me year. 

6S. Q. Mr. Palmer has given us a statement of weather 
figures, llo says ho has cousoltcd you on tho snbjcct. 
IVonld tho statement afford reliable data for taking action P 
It is a sort of scarcity barometer P— It ie a thing you would 
hovo to uso with a groat deal of cam. 


Gfi. Q. (Mr. Muir-Maekenzie .) — Am 1 correct in 
Understanding that there was no very great failure of tho 
roW in 1896-07 P— Tho rabi that was sown was a good 
crop. Some crops were damaged ; gram suffered n good 
deal. 

70. Q,. There is not much experience of any oxtonsivo 
failure of I'akiP— No, tho areas sown were small] but that la 
a (Ufferent thing. 


Mb. G. F. GabibaK] Estate Agent] Eau Bareli. 
(LueJsnou, 1st December 1902.) 


Mr. a. P. 
Gartlan. 


1. Q. (The President.'}— Yoaia is n district whore 
well irrigation is tho main thing?— Yes. 

2. Q. Is onytliiug eUo needed to protect ih.at part of the 
coimtry frnin lamiuoP — Extension o( the wells would ho 
quite sufficiout. 

3. Q. Von could not rely on Jhils in n bad ycarP — 
For rico land wu could not, and wells would not save 
tlio rice. In ordinary years tho jhils are quite sufli- 
cient; in a year of drought they nro not; wells do 
for rabi and kharif both, but mainly for rabi. 

4. Q, Do you conaldor thpt n canal would bo a 
positive bnrm to tbo country’ P—I have hod no expe- 
rience of canal irrigated land, 

6. Q. Across tho Ganges Canal irrigation is taken 
up ovcryTvhoroP—Tho taiukdara object to the canals, 
bccauso tlicjr do not wont iutorforcnco with their 
tenants. It is not a question of tho benefits of tho 
canal] because ihoro are places whore it would be 
beneficial. ■ 

6. Q. Bid you sco any sororo distress in tho famine 
seasons F— Not in Kao D.\rcli, except in rice tmets. 

7. Q. Was there any relief in Rao Bareli P — ^Yos, 
on roads. 

8. Q. Bo the cultivators get a rabi crop after riceP — 
Jarhan rico lands will not give a second crop often, oven 
with watering. 

9. Q. Bo the xamindnrs onil cultivators take takavi 
readily?— It is with groat dlffimlty they get it. Tlioy ore 
put to much troablO] and they liavo to pay over 10 per cent, 
for it. 


10. Q. (,1/r. PoSerfs.)— To _whqm?-Tlio kanungo 
who is Sent to inako an investigation gets sonicthing. 
Tbo man avlio distributes tho inouoy gets somothing, 
and tho amlas get somothing. Tiio pafirart probably 
gets Bomcthlng too. 


31. Q. Bo you really think it amounts to 10 por 
cent, for largo advances to dig wells P — Not for any- 
thing over Rs. 100. 


12, Q. But ndvonccs for pahka wells would scarcely 
be loss tlmn Rs. 250?— I oxpoct ho avouW pay 10 por 
cent, on that, bccauso ho docs not got it in ono lump 
sum. Every time ho coos to got his 60 or 30 rupees, 
ho has to pay. 1 have lioard this from peqplo who have 
poid it themselves. Tlioro nro very fow ndvancos made 
In our district for wolla ; they inanngo to gob tho nioiiej 
for wells elsowhoro. If tho tnlukilnni and snniindnrs 
did not iuterfero with tho people, they would dig many 
more ivclls ; but tho landlords will not Allow them, ho- 
causo they arc afraid of tho tenants getting a right. 

1.3. Q. Big or little landloidsP— Both. 


14, Q. A very largo talukdnr wliom wo_ hiwo ran- 
mined says that ho novor refuses permission?— llioy 
raoy sny so. They want n hazdawa, or adnnaoiimont 
of clniiu for compensation, but under tbo Oiidh Runt 


itet tlint is wnslo paper. 

16. Q. (The FrciWciif.)— 1b tlioro any way of pro- 
noiitig tlio construction ox wollsr— los, x nuiko uu- 
rnnees to my tononts.who nro willing to mnko wells 
ind cliarco them n cortnin mtoro'st, I do not tnKo 
jock tbo money, but put ‘it ns a porinnnont inoronso 
m tho man’B land; and tho Court of Wards has boon 
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doing tho same thing for the last fow years on my 
suggestion. 

16. Q. You practically pay for tho woU and get an 
increased rent? — Yes. 

17. Q. Yon find that that system works woUP — ^Ycs. 

18. Q. If bomething of chat sort wore introduced, 
would It be popular? — It would bo popular among tho 
pcopio building wells, not among tlio landlords. Bub 
still tbo landlord would have no reason to complain. 

19. Q. Ho has a right at present to forbid n well ? — 
No, ho cannot prevent it. If ho will nob allow it, tho 
tenant can go to tho Boputy Collector and got an order 
for iho_ well to bo built; and if tho talukaar will not 
build it, tho tenant is allowed to do so; and if tho 
landlord over interferes, ho has to pay compensation 
for tbo capital spout on it. 

20. Q. (Mr. Mitir-Maekenzic.')— Hab it is not a good 
thing for the tenant to bring liimBclf into bad relations with 
tho landlorJ?— No. 

21. Q. (Mr. Rajaratna Mvddliar.}—Aio tho rules un- 
derstood by tbo tenants P — ^I’artially. Somo know them 
better 'than tho vakils, 

22. Q. (The President.) — Bo you find that tho 
rnto of Govcrnmcnc intorcst for advances is complained 
of? — ^No; but whoa oil tho commissions aro added on, 
it comos to moro than they can got it for in tho 
open market. 

23. Q. (Mr. Roberts.)— Gan you suggest any way of 
stopping that lonkagoF— If you put the interest of tho 
money advance 1 in to inorcased rent and let that cocao 
direct into tho Govoroment tronsiiry ns rovcniio, that 
would slop it. 

2i. Q. (itr. Mvir-Moekcnzie .) — ^Not tnko back tho 
money? — ^No. 

25. Q. But tho loakago would go on whon tho 
mono/ was being distributed? — ^For a time, but tboro 
would not bo tbo samo leakage. Now tho man pays 
not only whon lio gets tlio money, but whon ho ro- 
pays it. Wells can bo built much cheaper by tho 
kathlkars than by anybody clso, oven pakka wells. 

26. Q. (Sir Thomas Iligham.) — You do nob think 
that canal irrigation is required nt all in your own 
cstaloF— I do not think so. 

27. Q. Is tho wholo area commanded by wells? — ^Al- 
most ml tho rabi} not tho rice.. There nro lokhs 
and inklis of iiioiioy invested in wells; and if tho 
canal cnino, tho wolls would bo itowhorc. 

28. Q. Bocs tho rico dopond on tho rainfall? — ^And 
on irrigation from the tanks. Tho Soptemhor rico 
gcnernll/ comes round with tho rain alono, but the 
jarhan rico requires to ho irrigatod. 

29. Q. If n canal wore introduced, it would not in- 
crease the value of your property very inuoliP — ^I do 
not think so. 

80. Q. Aro thoy going on making wells?— Yes, year 
after year in my district. Tlio Opinm Bopartmont 
giro them groat assistnueo. 

31. Q. I suppose tho opium agents go out amongst 
thorn? — Yes, and there is not tho snmo amount of 
botbor in' gotiiiig tlio inonoy ns with Govornmont ad- 
vances. Tlio onfy trouble they have is tho investi- 
gation os to whoUior tlio man is fit to build a well. 

. 2 u 2 


Mr. a. P. 
Oarllan, 


inBiGATioif commission ; 


Ho Mb not to go to hanungoi. I am not sure uriie- 
thur tkey cliurgo iaterost. 1 belicvo Iho same is re-payablo 
viikin two j'eais. 

~ 32 Q 1 Bupposo on all tlie wells of the Opium Bo- 
partment tlio coltirototB g.-ow a good deal of poppy? But 
Uiat is only a fourth ot the irrigation Brom the wi'Us. 

33. Q. Bo the Opium Bopartmont make them, un* 
dcrtaiiO to glow so much poppy ? — Mo; but ho mutt culti- 
vate some. It is only in the caso of his being a poppy- 
grower that a man gets the advance. Alter one or two 
years he can give up poppy, and tho Opium Bepart. 
mout can do nothing. But it does not matter, for 
they have their advance back. 

3d. Q, Is thcro much poppy in Hao Baroli ? — sup- 
pose it is the best district m the country for poppy. 
'J.'hoy can got something like 16 or 16 seers from the 
acre. It sells at Bs. 6 a seer; and Bs. 3 a bigha ore 
advanced on the land sown with poppy. 

35. Q. You were in Bno Baroli in 189? P — Yes, 1 
have been there 36 years. 

36. Q. How did you got on? — AIZ tho crops were 
fairly good oscopt the rice. 

37. Q. Was that the worst year? — ^Yes. In 1877 it 
was bad, but only for rice. 

38. Q. Is rice a large proportion o£ the cultivation ? — 
No, but It is very localised. Where it is lice it is nil rice, 
and thus it soifoicd veiy much. 

30. Q. They Itad a considerable number on rdief . 
works? — ^Yes, mainly from rice districts, hut not all 
Llae Baroli people. 

40. Q, Bo not the people who grow rice grow rahi ? 
— ^Yes, but on a very small scale. The raOi is very 
poor. 1 belioro the wells are nil right in an emer- 
gency. Tho people bcliove very much in pdkka wells. 

41. Q. 'Ihoy were very badly oil in Sitapur m tho 

famine ? — They have very few wells there, and it de- 
pends on the uistnnco one has to go to got water. In 
Bae Bareli wo do not look upon tlio well as tho unit 
of irrigation; wo look upon tho bucket, and it is the 
samo irrigating from a tank tho dooijla or basket is 
the unit. , 

42. Q. All the tank irrigation is done By lifting? — 
Yes, 

43. Q, (Mr. Muir-Maekcnzic.^—Yon said that if a 
canal wore brought into tho district, all tho capital 
expended cn tho wells would bo lost. W liy P Tho people 
need not uso tho cannal P— They would have to pay for it. 

44. <?. Not unless they uso tho water? — ^If they did 
not use tho water, they would be subject to much more 
inconvenience by the irrigation people to force them 
to use the water. One man might uso tho water and 
another might not. It would ho very caw to bnyo 
disputes as to whether tho other man Aotnally used it 
or not. 

45. Q. But his using the well, which would ho ovi- 
ilont, should save him ?— “That would not always 8.iTe 
him. 

46. Q. You"moan to say that thcro would bo false 
cases? — Yes, a veiy fine opportunity for people to 
start false cases— for tho ordinary revenue people, the 
police, tho znmindars. 

47. Q. Admitting that that is a great evil, still would' it 
bo such as to make the people all give up tho wells on which 
BO much capital has been spent? — It would depend on 
whether the water-level would bo changed or tho country 
water-logged. 

48. Q. The rice crops did suffer in the famine year 

very much? — Not the kuari crop. Tho jarhan crop 
did Buffor; in fact, it was a total failure. ^ 


40. Q. If you had had a canal in tlio distrlcl^ could yon 
have saved that crop ? — Yes, wherever the canal water 
went the crops would necossarily have been saved. 

60. Q. At any rate, might wo take it that tho loss of 
that crop le.l to the necessity of relief in tho dis- 
trict? — iM, I should say it was owing to the loss of 
the kharif crops and dear grain. 

61. Q. Now, if Goverumont is to advance munoy for 
VI ells, it is bound to do so largely to the tenants ? — Largely 
to the tenants and lo tho pelt/ zamindars. 

62. Q. How are tho tenants to give security? — It 
you get tho inter^ of your money from tho laud, I 
should say that is 'q.uito sufficient security. Of course 
you would have to liud out whether the land was worth 
that or not. 

63. Q, The tenant has no transferable interest in 
the land? — ^No. 

54. Q. (Mr. Muberlt .") — How is the Government tu 
collect it P— Tho Govornment, instead of taking bock 
the advance, would charge an metra rent and recover 
it from tho tenant direct ns revenue. 

66. Q. Tliat tenant at the end of seven years is eject- 
ed, what happens? — ^But you eould always provide for 
your interest; tho interest would always be a lieu 
on the land. " An anna in the rupee *' is merely a local 
saying ; the rent docs non depend on that " one anna in tho 
rupee." 

66. Q. You would have to collect it direct from tho 
tenant? — Yes; or if the landlord was willing, you could 
collocb it from tho landlord like canal rates. The only 
drawback that there is to well irrigation is tho es- 
penso of it. 

67. Q. (Mr. Mttir-MaeketiziB.}-~Yo\i do not think 
to save that expenditure .the rayat would bo glad to 
have a canal t — Tho rayat woulcL but tho question is 
whothcr his laud would sufler from it or not, Tho 
report is that tho land docs suffer from it. 

58. Q. (iUr. ifejaratna il/iidaliur.)— According to 
your proposal to lory a small additional rent upon tho 
tenants’ land. Government would bo practically the 
owner of tho well?— -Yes. 

I 

60. 0. "Would ymi then throw tho responsibility of 
keeping a well in repair upon tho Govornment? — ^I 
slionld say, if tho zamindar bccomo liable os Mr. 
Boberts mentioned for tho extra charge, tho zamindar 
would keep it in order. IS ho did not, and if it were 
merely the tenants, thon, if you want to keep it in re- 
pair, tho Government must look to it. 

60. Q. Would it bo possible for Governmout to do 
it? — I do not think it would. 

61. Q. Bora not your system thon break down?— 
It may break down whoro the Government is concerned, 
not whoro the zamindar is concerned. That particu- 
lar well does not secure one tenant’s land: it secures 
tho land of sovoral tenants. If I givo an advance to a 
man for a well and that gives him Its. 8 increoso 
on liis rant, I got much moro than that. That well 
docs not irrigate one tenant’s holdings; it irrigates 
sovoral tenants’ holdings, so that instead of- getting 
8 per cont. for my money, I may bo getting 16 per 
cent, or 20 poi cent. 

62. Q. (Mr. Mutr-Mockensic.) — ^Bo you think, as 
a matter of fact, if tho well was a good one, that the 
tenant’s interest in it would nos bo such that ho would 
keep it in sufBciontly good repair? — I certainly 
think so. Ho would be very sorry to let tho well get 
out of order, because, if his irrigation came to gnef, 
ho iroiild come to grief too and would not bo able to 
pay his rent. 


Ilfi*. O. A. 
Silberrad, 


Ms. 0. A. Sitsssssn, Snb-divisioniil Officer, Iislitpor. 
(Jhansi, Bth Sceenber 1902^ 

[A’ofo on Irrigation in Jhansi (more especiallg in Zalitpur),} 


I.— Betails of some tanks mnds by zamindars with tho aid 
of ordinary or famine taJeavi in tboyeara 1893—1807 and 
1899-1000 

(a) Banl (Balabehat ). — -Besides the Public Works 
Departmens tank, there is a tank, or more correctly, large 
banihta, repaired by tbc zamindar with the aid of Bs. 441 
takaoi in 1893-96. This tank enables some 33 acres 
of rice irrigated or not, acoording to sosson) to be ^own 
below the tauk, and gives soma 40 lo 50 nores of rabi in its 
bed. It is estimated (a good deal of the laud is khudkasht, 
anl some is hell by hereditary tenants, whose rents have 
noebeen enhaneod) to bare increased the annual value of 
tlio vilbge by about Bs. 100. 


(3) Sirsi (Banti).—A. tank here was repaired by the 
zamindars with tlis aid of Bs. 600 (f ths recovorablo fainino 
takaoi). In 1809 P. 14 acres were irrigated directly from 
tho tank, bnt tho total (well) irrigated area in the vilLsga 
has inoreased as follows 

ISOQ 168 acres. I 1808 138 acres. 

1307 129 acres. , j 1809 196aoFes. 

(c) Monwar (Banii),— Bs. 1,000 takaoi was advanced 
in 1899 to the zamindars to repair n tank. . Channels for 
irrigating fiom it hare not 3’ot been oemplotsd, but its in- 
fiuonco is shown in the following iigaros for well irriga- 
tion : — 

1806 F. 148 acres, j 1308 P. 160 acres. 

1807 P. 184 acres. \ 1309 P. 177 nores. 
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(il) Ifanora ( Ban**).— Ropaos 400 was ndvanood in J307 
to the same zamindnr as in tbo prosoding case. Here, also, 
tlioro is no rfir«o< irrigation, bnt the figures for woll-irn- 
gation aro — 

>1300 161 acres. 1 1808 ICCncros. 

1307 134ncieB. 1 1300 ISSacies. 

(c) Itajwara Rupees 030 was advanced in 

1307 for tho repair of a tank, srhicli has resulted in an in- 
creiiso of 60 acres of irrigation from th'o tonka. 

m Aqori I31arttura).—Ttt. 1,000 ordinartf takavi was 
advanced in 1307, tlio snmindar spent on additioiiol Bs. 200 


in tho next year, and he tolls mo himself that his income jl/**, At 
from the villago last year has inorcosed hy Rs. 160 in oon« Silbernd. 
scqnonoe of the tank. 

Some cosss havo been of conrse moro or less failures, 
generally owing to the bursting of tlio tanks, **®"i • fho 
lamindars wore not BulHoionlly skilled to ensure safety. 

II. — I give in detail the avo rage settlement, wet and dry 
rates for tho various kinds of soil in each pargnna of the 
district (in rupees per aero)— 


Jioiisi PfopcTt (Sc'scttlcd 1898 to lS9i‘) 


FAsaxa*. 

UXB. 

KabIb. 

Ponwx. j 

BXCXB 

Mon, 

BiSlB PXTUBt. 

Wet. 

Diy. 

Wet, 

Dry. 

Wet. 

Dry, 

Wet. 

Dry, 

Wet. 

Dry. 

Jhansi • ' • • 

Man . • • 

Garotlia , • , 

Motti * ■ • 

Average 

Ratio uf wet to dry rate , 

C*7 

■ St 

4‘SC 

6*00 

3*46 

3*88 

4*03 

3*87 

6*83 

4*01 

'6*2.1 

6*0-1 

3*7 

2*00 

2*90 

3*43 

3*14 

.3 90 
3*01 

‘i'lV 

3*95 

2*72 

1*84 

211 

2*50 

2*28 

3*23 

3*72 

2*0 

8-31 

1*63 

T68 

1*00 

1*71 

1*68 

2*12 

2*11 

2T1 

•76 

•88 

•05 

•04 

•81 

1*18 

1*00 

1*78 

2*08 

2*0 


ZalHpur., {Iic~stUicd 1896 lo 1698.) 


Pxtoxiri. 

Moti. 

UCUIT. 

PxniBi. 

Wet. 

DfJ. 

Wet 

Dry.* 

Wet. 

. 

Diy.t 

nalahclni . , • • • • , 

Ilansi • ... . . . 

Lalilpur 

*i all^hab 

Banpnr , • . . , • • 

blahtoni ....... 

5Inranrn 

Avcxogo •<<•,«< 

. v-el 

Ratio fiy 

• •• 

• •• 

• •• 

1*50 

2*00 

137 

200 

1-37 

1*76 

1*00 

8‘4-i 

4*37 

s-co 

4*C0 

8*62 

3*75 

2*60 

8*5 

•04 

1-06 

TOO 

•76 

•04 

TOO 

•81 

•04 

•t* 

3-5 

319 

2*87 

2*69 

2-76 

2-00 

2*81 

”•76 

•76 

•60 

•76 

•69 

•60 

•62 

«•» 

CO 

4*5 


• Colllrslilc for 6 (o 0 ycnti ami tlicn usaatlr fansw for tlio lame period, 
t Ultlo 3 (a 4 ditto ditto 8 to IS yean. 


To a certain extent the rnof* of Lnlitpur corresponds lo 
the flinr and dry kahar of Jhunsi proiier ; the dumat to 
wet kabttv, purwa and dry rakar moti ; paihri to wot 
rakar moti and roiitr putfiTi. 

llic following tabic illuslrnto; the fact that in tho sclUc- 
inent circles containing the largest proportioii of black soil 
this Eoil is very far from being tho only constituent of tho 
circle 


jpercenfage (of cvltivatcd area). 


Circle. 

Mnr. Mar and 
dry kotiar. 

Purwa, wet 
Intiar, and dry 
taker moti. 

Jhansi I • , 

23 

G1 

381 


„ II . . 

11 

37 

46 


Man (IV-VIII) . 

00 

81 

17 


Gnrotha 1 • • 

GO 

70 

17' 

Jhansi 

„ II . . 

47 

77 

17 

’proper. 

» ni . . 

63 

81 

12 

„ IV . . 

40 

74 

17 


Moth (whole lahsil) . 

28*6 

71 

25„ 


Circle. 


Moti. 

Diuiiat, PelhrL 

L.'klitpnr I 

f 

60 

80 

0 

Rnnpar I . • 

• 

60 

30 

11 

Mnlironl 1 • • 

» 

68 

3*2 

4 

Maranra 1 • 

■ 

63 

26 

12 


It must bo remomhered that, save in Qnrotha, hloth, and 
part of Man, Iho black soil circles nro not by any means a 
predominant portion of tho cultivated arc.i. 

Ill , — SetaiU of the Paica tank. -This was cohslruclod 
firal ia 1868*00 famine, hut the bund burst in tho rains of 


1800. It was reconstructed seven years later, the zamindar 
fakingRs. .*1,000 takavi, and tho services of uNnib Tnhsildar 
being lent to supen’iso tho work ; Iho work dono in 1808-60 
had to ho entirely removed before rcconstraotion. Some 
Rs. 800 or 000 of tbo total takavi was remitted. 

The water is held up till tho time for sowing rabi. ond 
then let oft and tho bed sown. In 1300 tho nroa so sown 
was OS‘42 dAcb ; the land is let on tho butai system ; t.e., 
tenants and zamindnrs each take half tbo produce. Iho 
zamindors' half converted into cash at current rates was 
recorded by tho fialieari (and stated hy him to mo in 
preseneo of tkc zatnindars) ns Bs. 700 in 1800 ; and 
botwcon Rs. 600 and Rs. 000 in 1808. These figures are homo 
oat by tlio scttlemont olliecr's noto that at tho timo of his 
inspection tho land was leased at Rs. 10 per acre. 

In tbo settlement rccorcls of tho 1800.67 settlement 
tho land now benefited hy tho tank is recorded as dmiiatt 
and its total rental as Its. 1L6. This gives an annual 
TOturn of sonic Rs. 600 on an outlay of Rs. 3,000, or 
nearly 17 per cent, (tho work dono in 1808*60 appears to havo 
been quito vnluolois). 

Tho site is undoubtedly unusually favonrahlo (n stream 
running throni>h a gorge in a lino of hills), but tho aboro 
figures u£ profit Icavo a oonsidcrablo mnigin. 

Tht Jiahta biinrfs.— (Information derived from tho 
patxoari and Uiwan Udot Singh of Riiksa.) Constructed in 
1888 at n cost of some Rs. 0,260. The irrigated area (from 
wells) has inorensod since sottlouioiit (1802) by some 40 
ai-ros, und 14, acres nro irrigated directly from ono of tho 
tanks. Fonr nddilionnl wells havo been mado, and these and 
2U others in tlio villago have now ii hotter supply of 
water (wator-Iovcl is a.iid to have been raised 12 ft.), so that 
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ifr, O. A, instead of beginning to fail by b'fbraaty (and so not being 
Silierradt able to properly supply tbo nyenmgAfop) thora u biirays 

a.good snpplv, even in lamino yetts. Udet Singh (who 

owns d acres of Raksa) nstiniates the ordionty incroase in 
annual value to the zamindars from tlio land nt Its. 100, 
with another Bs. 100 in a famine year. It would bo moro 
were not n good deal of the land benofitol held by mauruii 
tenants, cnhancemoiits in Jbnnsi at prosont being praett* 
eally impossible. 

Udot Singb says there is a more favonrable site for a 
series of dandht on tho ICnprn' Nadi, which, ho says, wonid 
cost Bomo Bs. 20,000, and would benefit Tillages as fallows: 
Sijwaha Its. 100 ; Balisa 600 j Kolkhora Bs. IDO ; 
Balinda Bs. 200 ; Dongra Bs. 100 ; Patlmn its. 60 j total 
Bs. 1,100. I cannot say anything more of this Idea from 
personal knowledge. ’ 

TT.—Tiio following figures are interesting as illnsirating 
the valuo of tanks, 1 take tho red soil (pathri), Porgana 
Talbchat. 

The setllcment rali area (1304) was 12,607 acres, and 
that is a fair average for this pai{niifl, whioh is gnito un* 
affected by I'aH«,thcra being no black eoit. In 1307 tho 
rabf area was bnl 9,012 acres. — fall of 23‘4 per cent, in 
this pargann; tbore is praetie.-illy no unirngated rabi 
(iirigiitcd refit is 68 per cent, of the whole) : this fall was 
almost entirely dno to laek of water in wolls. But in 
Taibcliat village, which is thoroughly protcoted by a largo 
tank whielinorcT goes dry, tho rabi area only dropped from 
1,028 (settlement) to 1,010 acres in 1307, nhito the irrigated 
area inertased from 807 to 080 aorcs. 

Fawa showed a decline of rabi area of but 0 per cent., 
and of irrigated area of 7 per cent. 

SaMora (in Bans:, but very similar to Talbchat) ahowed 
an inereate of rabi area from 368 acres nt soUloment to 
471 acres in 1307, 

As regards the black soil, I am now camping in the bkick 
soil poition of the Lalilpni Sub-division, winch, however, 
diflers from tho black soil of North ilhansi, dalaun, etc., in 
being undulating and interspersed with much moro damit. 
Here, loo, 1 find a very gooeral desire for irrigation. As an 
example, tho rumour of a weir ou llm Boiwa ot Deog.irb 
one of Iho proposed storage weirs for the Belwa Canal) 
has spread, and I haro been roiwalcdly asked whether 


n canal cannot coino to this or that villsge which 
of conns, tho undulating oharacter of tho country 
would render impossible. Then I am asked if ono of tho 
smatlor rivers could not be dammed, or,’ failing that, if a 
tank could uot be inado. I haro already found several 
snitablo silos for smnll tanka to supply one village in ibis 
part of_ the sub-divitioa t in one villago tho zamindacB 
haro given in a written application agreeing to pay 6 per 
cent, on capital cost yfirs 2 per cent, for annnal icpiirs ; 
this Is bat a small tunic, cost about COO, but this particnlar 
villago is small ; in soveial others ( In the same trac^ i c., 
'black soir} zamindars bavo said verbally they would do 
so. Tiio soil commanded b^' these tanks would bo mainly 
dumat, bnt this bean out my contoution that snitablo sites 
could bo found in this port of Lalitpur. 

R— I bavo socn tbs Bnndolkbnndi so olicn ropn}.achod 
with laziness that I would like to nrgs in partial esenso 
for him that tho soil ot Bundclkha:id is, os a rnlo, such that 
with a good season it will giro an 'excellent crop i^th little 
exertion, whits in a bad ono no amonut of exertion will 
tnako moeb improveiiient. The irrigated centres in a red 
soil riltage (round the site) are, 1 thiiik,a6carsfQllyon]tiratcd 
tis laud is on an arcrage in the Doab. 

VI. — As regards takatti, I would like to place on record 
an idea that I hare that tho rolnotanoo' aomotimes noted in 
taking takavi Is greatly dno to tho uneertainty of the 
amonnl that nill bo dUtribnied ; with conlinnily in 3 or 
4 years some Bs. 8,000 or^Bs. 10,000 takavi for seed wss 
easily distributed iu tho sub-division every rafii. In tha 
first year, when the amount for distribution is short, nppli* 
cation for a largo sum of takavi had to be filed. 

VII. —Ak regards rice, fnr the gazetteer I colleeied in- 
formation concerning 16 dilTcrant kinds grown in the 
sub-divisinn none of th«o were dcseribod as groniug in 
mofi in fast iu Lalitpur, and I think it !s tbo earns in 
•Ibnnsi proper ; rice is practically novet grown on black soil. 
Tons with an average of 8 per cent, of the l-Aori/'aren of 
Lalitpur under rice in Talbehst Pargann, wbicli'eontams 
no black soil, rice forms 16 per cent., while in Mabroni 
Pargana, wUli approximately equal areas of black soil, 
patM and rf«i;iof rice is only 4 per cent, of the kkorif 
aroi. 


1. Q. {75S« PfCiWen/.)— You have bccli 4 years in this 
district f— I come in hlareli 1699 and have been hero 
pretty well continuously since. 

2. Q. Whero wero you before ? — In Etali in the 
Agra Division, in Elnwab, Farruklisbad and in Jtutlra. 

3. Q. Is llictc any iiripition in Lalitpur P— I’Lcre ate 
tanks and there is tome irrig-ition from them. 

4. Q. Is there any record of it in tho statistics P— There 
is a statement iu tbs settlement remtds and tbs prrgana 
registers, bnt you cannot say accnratcl) how raneh is Iron: 
tanks and how much from wolls, as mnch of tho irrigation 
really detired from tanks is done directly from w^Hs below 
tbo fianifAof the tank which are indirectly fed by it. 
Snob irrign'.iou should obriously bo almost wholly credited 
to tho tank. 

6. Q. Was tbo famine of 1800 .07 severe there P—Ycsj 
I was not there for the famine. 

6. Q. I suppose wolls held out P— I believe they did; 
I boliovo the water-supply held out bettor than in tho 
1809-1900 famine. 

7. Q. Was Ihcro sovero distress in 1809-100J P— iVtrly 
so, but uot ns great as in 1897. 

8. Q. Wore there relief works in bolb c.asesf— Yes. 

0. Q. (ilfr. AfuiV-AriteAensic.)— How many people wero 
there on relief in 1899-1000 f — I think the maximum was 
7,000 to 8,000 on ono day. 

10. Q. (Tie Fresideni.) —Tito popubition is very 
scattered, I suppose?-- Yes, 210,000 for 1,910 square nttlc.s 
n Lalitpur. 

11. Q. And what is it in Jbnnsl ? -400,000 for 1,600 
square miles. 

12. Q. Is thoro mnch scopo for the extensiaa of wells P— 
Tesithorc is, but tanks aro moro ncce-s:ry, so that the wntc^ 
level maj* be maintained : the country is rosiiily divided 
into a senes of rocky valleys nnderhin by impermcablo reck; 
the water-snnply of eaob sack valley is derived solely from 
tbo rain falling within its limits, «.e., there is lUtfo or no 
nndergroand supply soaking through from elsewhere. 


18. Q. The extension ot tanks would, you iliink, belter 
than under-ground supply P— II is almost a necessity, I think, 
before you can exf enct your wells to any extent. 

14. Q, Tbo oliicf function would bo to net indirectly 
to keep up the spring level of tbo wclli ?— Not the chief 
funetion, bnl an im^iortant function. There aro iminy pbiccs 
where more tanks could ho mode. 

16. Q. There is no doubt about that ? — No. 

16. Q, tVonld ibcso l« large tanks or small ones ?— 
They would fer tho rai>sl part not bo more than siiflicicnt 
to supply ono viUago ; I have been lately over a good many 
villages in the iimthctn part of the Suh'dirlslon ; there is a 
good site In nrerly every village. 1 proposed that Gorern- 
mcnl should conslnict tho tanlis and llmt the people slionld 
pay 6 per cc:it. on the capital coil and annaal repairs ; some 
agreed to thi". but some did no'.. 

17. Q, IVoiild it not 1» K'ttcr done by takavi P— I don’t 
think they could do it. The Nathiklicra tank burst tbo rains 
befnre lart and tlice.amiiidare got talwrt amountingto Bs. 600 
to_mcnd it ; they kept it for four or five months and Ibon 
smd they could not manage it andrclurncJ the money. Tbo 
ramindari. have tiricc kefure repaired this tank. 

18. Q. I snppoaa thcroia a District Engineer for tbo 
rrorks ?— Tberv is in Jh.ansi. 

IP. Q, Conld a subordinate bo trusted With tb.at kind, 
of thing ? — I sliould hardly say so. 

20. Q. Tbo Irrigation D.'p.artmcnl seems rather heavy 
macliinory for that if it can be done otherwise P— Perhaps 
ro, bnt yon want some one who is a epocialist on hanks. 

91. < 3 . ‘Woiildyou like toeceasyftemsucliasyon dcsiiibo 
carried oat by tbo Public IVorks Departiiicnt ? -Thoro 
should bo u proper survey and inspactioa of tbeso riles in 
consultation with llie zamind'irs ooneerned to determiao 
whether they would p.ay. If there sras an oliiecr of the 
Irrigation Dopirimont in ctiargc of all tanks, they would bo 
U)nint.ained regubrly. 

22. <3- IVould tbcio be any rovenuo dillieuUies about the 
zamindato p.aying 6 per cent, of tho cost Some say they . 
u'otild do it ; otbeni say that tbo advantages are not sulUcicnt. 
Irrigated rent is 3) limes that of uniirigalcd. 
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,23. Q. Wonld Ibcro bo diffcnUics nirdo about ilio land 
Bumbergcd by such tanka P— No, if the acbcmo I bad thonght 
of wne iidopted. Gororamcnt 'ironM allow tbo oamindnra to 
nso tbo tank jnat os they please, provided they did not 
flnntnge it. 

2i, Q. {JiTr, ]Uttii‘-MarI;e»zie,)-~You liovo concludod a 
certain agroemont P— Noj I woe proposing that tonka sbonld 
bo , constructed and nuiintaim'd by uavernment ; tbo zsmin* 
dors sbonld pa; 6 per rent, on tbo capital cost, pItts tbo annual 
cost of repairs, and that znmindars sbonld bo allowed to 
nso the water ns they plcaso, povided they did not do onj 
damage to the tank. 

23. Q. (Sir 2%omas JZiV/iiatn.)— Havoyon any idea of the 
~ expenditure necessary to protect this particniar area P— These 
tanks would be small ones and not more tiinn snftiolcnt to 
command port of tbo land of ono'rillngc ; they wonld cost 
from Its. 6U0 to Us. 3,000. 

Sp. <2. Ilnmirpur has 2 er 3 nores for every million 
cnbic feet ; that seems quite as mneli ns von conld do. 
‘Where wonld the 6 per cent, come from?— From <lio in* 
crensed rentof inigated land os compared with the same 
land nniirigated, thus the average SetUement Officer’s circle 
rate for 'wet dumat is 3J times the dry rntc ; for wet palhri 
4} times. Morcavor, quite half the advnntago is from wells 
beiow the lundh. 

27. Q. That is why yrm cannot pnt a water-rate on 
UP— i’es. 

28. Q. If the people could pay 5 per cent, on the capital 
cost and tbo cost of maintenance, (lien tbcpc would be 
produotivo works ?— A tank ul Furwa cost Us. 3,000 and tbo 
znmindars estimate that (lie benefit from it is Its. 600 
to Us. POOa }car. 

. 20. Q. (The Pi'csidcri/.)— “Wlio made itP— Tliis Innlc was 
orli!innlly ennslraetcd in Uic 18G8'G9 famine. It bimt in 
tbo rains of ISf 0 ; and wni. reconctrneled 7 years Inter ; tbo 
ramindnra talcing Its. S.OOO tulavi, of wbirb Some Its. 600 or 
Its. 00(1 was finally remitted. The aork done in IfiC8-C0 was 
of no n>sisiunec, the wiiolc having bad ^ bo done over again. 
The water is held up till the time of cowing rali, and then let 
oil and tbo bed sown. 

80. Q. (llfr. Jiroir-Jfacilcasif.)— How doyon knowlbal 
it costs Its. 3,000 P— I have been told f o. 

31. Q. (Sir TXentat J7f(rllast>)—Bnehtanhinrarary like 
field cmbniilsmcnla P— Tliey let tbo water ont nt the begin- 
ning of the cold sveatber and row tbclr wlicnl. 

82. Q. (JV.e P«si<Pen/.)—'iVbnt would you advocate for 
I.alitpnr ns ibe best means of enabling it to resist famine F 

wonld bnvo n careful survey made of these tanks and of 

the different sites in consultation with ibe zamindnrs of tbo 
village CO as to ascerlain whether it would suit them to 
have A tank, nnd tbeso projects should bo carried out as 
funds tnigbt bo nvnilablo. 

33. Q. Do you think storo"o of water on a largo seolo 
would assist Lnlilpur P— It might keep up tbo waler-lcrel, 
and yon might take small canals ont of sneh rcsorvoiis, but 
the country is too billy for n largo canal to bo pocsibic. 

84. Q. Ilarc you (bongbl of Inigo slorago works in that 
dislriit for irrigation P— Yes. 

38. Q. Do you think there nro possibilities there P 
—It looks OR if it should be possible. 

80. Q. Tbs red soil of Iialitpur is poor soil ? — Yea, tbo 
Silticment Officer’s nveroge rnto for cultivated dry palhri 
is 11 annas pi r acre ; but such so'd is usually onltl voted for 
only 2 or S yeats, ond then lies fajlow for 8 to 12. 

37. Q. Is it tbo same as that which is irrigated? — Yes, I 
believe it is; by long oultivntion nnd manuring tbo 
irrigated land has bceomo bettor soil than it was before. 

88. Q. Do tbo tanks silt nn mneb P — I don't think they 
do : certainly somo of the Chnndol tanks Imve to loroo 
extent silt^ up, but tboy nrc probably 800 to 000 years old. 

39. Q. Do tbo people look nftcr tbo existing tanlai 
tboin8clre8p>~Ycs, co far ns tboy aio looked after ot all. 

40. Q. Do tboy do repairs P—SomeUmes, not always. 

41. Q- a acre masonry slniccs P— In some ; n good 
mony bavo natural escapes. 

42. Q. Do tboy irrigate lahar land nt all P— In. Dant 
they do ; it is called moti nnd includes mar and ialar. 

43. Q. ‘Wlint is tbo reason why that villngo docs it nnd 
not otlicis P — Tlio tank is well situated ; it was built in tbo 
1800 famine ; it burst in the rains of that year, ond was 
ropalred about 1800. Irrigation from it only began in 
1800, but bofoTO that it bad done much to Tniso tbo spring 


level nnd kcop land near it moist nad so cnpablo of bearing 2[r. C, A, 
spring OB well as notnmn crops. Silherrad' 

44. Q. Do yon consider it tbo doty of Government to 
repair tbo tanks P— Yes, whore there is n prospect of ndvan- 
Ingo eommcnsnnvte with tbo outlay. 

46. Q. (SirThomaa iZiyditiR.)— As. regards tbeso tanks 
that you propose, have you any idea of the onat P— Some bavo 
been roughly ostimated os eivil famino'relief works. 

46. Q. Htivo you got n number of (hesa tanks in tbo 
-programme? — Yes, but those in tbo list nio generally not 

tbo right ones. Tbo list was made out by the Tabsildar 
bared on Kannngo’s report. T nm going tbrongb tho pro- 
posals, inspecting the Incolities nnd writing notes. 

47. Q. Has it been examined by any of tbo Fiiblio 
TYorks Doportment officers P — No. 

48. Q. (Tie President.)— Year remarls nbonl tanks in 
Lalitpnr would apply eqnnlly well to the other parts of the 
JIuiiisi District P — In the flat land it would not oprly, but it 
wonld to the southern poitions of paiganns dhnnsi nnd blor. 

40. (^ir Thomas dJigham.)—! snppLsc you made somo 
tanks in the last famine r- No, they only deepened two or 
three. 

60. <2. Y'ou cannot say what was tbo rosnlt P— No, 

61. Q. Inriead of 5 per cent., if yon could got half tliat, ^ 
think there wonld be n very good case for tbo money ? — I 
think they would pay 21 per cent, certainly. 

62. <2- I suppose tanks very often bnrsl P — Yes, very 
often. 

33. Q. That is becanso tboro is no esenpo P— Yes, somo- 
times, but often ilirongb neglect of tho lundh which 
bursts wbcTo it 110.4 been allowed to bceomo weelc. 

64. Q. Tl-o esospe generally costs as mneb as the lundh P 
— In o good jiiony places yon can get a natural esenpo over 
rock. 

66. Q. Is Ibis programmo complete P— No, ilialiswbnt 
I Imvo been ablo to do tbis season. 

50. Q. Wliat did tboy spend on tbo Raksa lundhs P— 

Rs. 9,337. 

67. Q. If you wanted 6 per oenk, it would bo about Rs. 

600} nobody ronld got that ont of them ; conld they P— I 
don’t know wbnt bos Imprcncd by increnso of rorenno in tho 
last settloment of 1802. I will tiy to find out and soad it 
in. 

68. Q. 1 think, if yon conld, ba snro of getting yonr 
6 per rent, nt the next sottlcmcnt, it would bo good onongb P 
—1 think it could bo done if tho tanlis wero cboscnjiropcrly 

69. Q- many works of this kind bnvo you got 
(pointing to programme) P— Tlioro arosovcnil bundled tnnlts 
and landhias ; by tanks 1 mean lundhs pnt across tbo 
drainage lines. 

60. Q. IVbnt do yon propose nbont the liandAias/ should 
these bo done by Government P— Yes, I think this would bo 
best; somewhat as snggested in Mr. Barlow’s report. 

61. Q. TYonld the people do it tbomseivcs P— Tlioy do 
sometimes. 

62. Q. 'VTolild yon confino Government^ work to tbo 
making of tonks P — No. 1 n Lalitpur even in tboso settle- 
ment ciiolcs containing roost black soil, this soil rarely 
nmonnts to moro than luili tbo caltivntcd nrc.i. I think in 
A great many ninccs sites could be found for tanks wLonoo 
tbo people would irrigate dumat, that is a mixture cf rod and 
black soil. 

63. Q. Do they irrigate wbero there is black soil P-« 

No. 

64. Q. If you put your tank wbero tbero is blnok soil, 
they won’t nso tbo water; will they P— A big xamindarin 
l^itpur said they would very probably nso tbo water to 
irrigate blaok soil, but for tho first watering only. 

06. Q. Would tboy lift it F— No. 

60. <2* (■dfr. il/«ii-iIA»cicnn’ff.)--TlioM aro already 
great many wells in Lalitpnr P — ^In red soil in the valleys. 

07. Q. Not under tanks P— Yes. 

68. Q. Do wolla not protocted by tanks bold ont os well 
as otliors F — ^Not ns well ; in tho 1800-19UO famino in Tal- 
bobnt in the red soil tbo rali area w.is only 76 per cent, of 
the normal ; tbo rali Ihoro is all irrigated by '^clls or 
tanks, 



ifr. C.'ji, 

Sitberrad. 


Z72- INl^NIHMaATION COMMISSION j 

^60, Q. TVcro -tho (nnlai nscfnl in iho fastinoP — ^Tho 02. 0> 'What is tho area insida the ianlt that grows a 

'nllagcs that suffered most rrere oertainly those that have good crop ?— CO to 70 acres. 

not got tsnlw. ’ ‘ ^ 98. Q. And'thoxcntalof that land?— Tho land is now ' 

70, Q. Now JooKing at some figures 1 have, I should leased on halai, i.e,, tho tenant and saniindar each takes 
like to ask, why more relief wa< not given in 1699-1900 P— half the lorodoce ; in 180 J F. the zamindnw' half converted 
Wo were perhaps not very liheral. into cosh at current rates was recorded as Rs. 7C0 : in 1808 


M. Q. If relief had been given with greater liberality 
perhaps yon conld have relieved more P— Yes, . but I do not 
wieh to be thought to imply that relief in 1800-1900 was 
not liberal enough,— rather that it was ovor-Iiboinl in ISDG- 

97. 

72. Q. Wliy was It IossP~1896-9S was a famine year 
in Bnndelkhand; in 18g3*94 and 18gd*9Srnat destroyed 
the whole of llie wheat eroM j 1890‘91 and 1S91-92 were 
lad years. For more complete details, see Mr. Hoare’s 
Seiiloment Report for Iialitpnr, p, 6 . 

73. Q. Tliey had rot been able to recover compli-tety P— 
No 5 they hod had only one good year (».e., 1897-98). 

74. Q. Hint was soffieient to account for the dislross 
not being quite so ecverc in 1899-1900 P— Yea. 

76. Q. What are the wells like ; are they most of them 

ank through rock P— They go down to the rook. 

76. Q. Do tlry stop at the rock P— Hicy sometimes Host 
tho rock, but they never go through the rock, I think; 
sometimes they come on to a spring, where the rock is 
fissured. 

77. Q. How are tho wells built P-~GoncralIy with dry 
hrioks. 

78. Q. They don't uso stone P— In the south they use 
sandstone. 

79. Q. Do they list an indefinite lirao P— Fifty years. 

80. Q. And then they fall in P— iTes, if they are not 
looked after. 

81. Q. If they were looked after, would they last an 
indofinite period P — I think so. 

82. Q. Hove you seen any very old wells P-Tlicro are n 

good many fairly old wells j there is a properly built well 
in Lalitpnr which is doted IGOO. > 

83. Q. Is it roiy expensive P— Yes, 

84. Q. Tlio main uso of tank* would bo to feed wells. Is 
*thoi;o my difficulty about getting wells made j eupposing 
you made tanks, would the people make wells P— Yes, they 
might want takavi. 

86 , Q. To whom would it bo given,— ismindor* or ten* 
nnta ?— Sometimes to Uie one, sometimes to the other. 

86 . Q. Are they smaH' zaniindarsP— The majority are 
small. 

87. Q* I® tliOTO any diificulty in getting a joint ngtee- 
ment for 4al-af{ fora well or tank ?— There is somctinics 
diffionlty, but you could square them if yon talk to thrm. 

88 Q. Would these tonks hold out' in a i car like 1896-87P 
—Yes, they had 35 inches against an aveiage of 40. 

89. Q. AnJ in 1899-1900 P — They got very dry that 
year.*- 

90. Q. Bnt wells novortholcss hold out ?— Tho rabi arra 
wont down 23 per cent. 

91. Q. As regards this tank that cost S'-. 3,000, do you 
know what area is actually Iriigatcd P — It is moro in tho 
nainte of a handhia. 


between Rs. BOO and R*. 600. At sottiement (he land was 
leased at Rs, 10 per aero. 

04. Q. What is the dry rato P— The land benefited by 
this tank was rccoided in tho 1830-68 seltlemcnt as 
dumat and tho iotol rental the area ns Ra. 115. 

96. Q. filTr. Sajaratna Mudaliar.)— Does tho whole of 
the rent go to the zamindor F— Yes, Government has nothing 
bnt tbo land rovenne. 

96. Q, (Ufr. jSfutr-SfaeUenzie.y-'Do ym i\\mk most of 
these tanks that yen propose to make wonld hare an area 
inside them that wenid be cultivahtcP— Some wonld; tome 
Would not ; it depends on tho sitnation. 

07> Q. Do jon propose most of theso tanks ns relief 
works P—Yts, but they would, of course, want somo 
muFouiy, 

98. Q. Did you pcoposc them as relief works in 1890- . 
190i>?— Tea. 

99. Q. Were they sdopted ? — To some extent, the famine 
besides was not so grrat ss was expeoted ; there was come 
hesitation about pnlting the workers on tanks. 

100 . Q. Why was there hesitation P— Tho projeots were 
not quite ready. 

101 . Q. You don't ihinktheio would have been hesitation 
if the projects had been ready P— I think the ongincers 
preferred roads ns being easier to manage ; these ionks are 
comparatively* email works and moie diffiealt to manage. . 

102. Q. WRh rrgard to ibe diificnltits of management 
yon don't consider them insupcmhlo P— No ; 1 am spealdug, 
however, witiiout much famine oxpeiicnee. I don't sea* 
why four to five tanka in neighbouring villages should not 
bo made into one ebarge. 

103. Q. Yon Imvospoken about thclnrge rent a zamindor 
may expect if bo makes o useful tank ; wb;r is It then that, 
with exemption from Bsscssment, the zamindnia have not 
done more than tbry bare?— They liavo not tho money, 
and they aiD not a particularly energetic lot; some of tho 
biggor zamindors have done tometbing. 

104. Q. What has been tbo results ?— I hove no figures, 
but I will send them in. 

105. Q. Was Ihero mneh eontroetion of cultivation a* tho 
result of iho famine of 1696-97?— Not very mneh; theio 
was 0 considerable olnngo in tbo orops sown, but tliat was 
not so much duo to famine as to rnst.-f- 

106. Q. There arc a large number of these tanks still 
existing. Aie tiiey in vciy bod repair? — Some arc in 
excellent repir, but some have been lot go. ^ 

107. Q. Ifnu recommend in your note that Rs. 50,000 
per annum should be spent cn construction and repair of 
tanks; do 3 on think any money ^ siiould Ic spent enthe 
repair of existing tanks P—res, I think so. 

108. Q. (Z7io Preeiifenf.)— Doyon think it is the duty 
of Government to keep tl\em in rep.'tir where tho prople pay 
wet-rates P— Yes, 
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SELECTED EVIDBECE. 


109. Q. {jWr. Saiaralna Htudallar .) — As regards the 
PawB tank, vroro the Wds in the rrntcr'sproad nncnltirntcd 
before the tank rras Tonnired F— I believe they rroro cul- 
tivated like oilier dry londs. 

110. Q. If a tank was repaired by^ Government nt n 
largo outlay, could tbo znminoar come in and levy n vet- 
rate P— Yes. 

111. Q. la that allowable under tbo lawP — I don't know 
if it is cllowablo ; in Iiolitpnr tboy bardly know wW oeon- 
pancy rights are. 

112 . Q. (jifr. ilfi<ir-jl/irci«isie.)— TVonld the landlord 
have any diffiaulty in getting anolbor tenant for n good 
bit of wot land P — No, if be takes too nincb they leave 

— him. 

113. Q. (.Ifr. llolerf *.) — fjftlilpnr is a particularly bnsk- 
wnrd district ; is it not P — Yes. 

' 114. Q. ^'be cnllivatcd ni-ca compared with the cnllnrablo 
aiva is comparatively smaUP — Yes. 

116. Q. And what isenUivated, yon osplnincd, can only 
be cnltirnted three years out of ton P — Yes, that is outlying 
and in the red soil traoLs. 

lie. Q. A znmiodar's rights aro greatly snbdividcd in 
tbc'sp parts? — ^Yca, in a great many villages, especially 
among the Tiodis and Kurmis, yon get some comparatively 
big Bnndcla landlords. 

117. Q. A great many villages ore paftutarit — Yes. 

118. Q. And they ore ctiUiraling raraindarsP— Yes. 

_ HP. Q. In these iialUdari vilIoge< tbo best lands in the 
village are mostly cnltivated by ramindnrs ? — Yes. 

ISO. Q. These Lalitpiir people are very little given to 
civil and rent litigation ? — Yes. 

121. Q. They are partienlorly amonalle to outborily in 
these matters ?— Yes. 

12S. Q. And tbo ninonnt of civil and rent litigation 
relatively to tbo popniatlon that gives rise to litigation is 
smaller than in tlio district? — Ccrloinly, there wore, I 
think, only 19 ejection c.Mes. 

123. Q. That points to the fact that ocenpanoy rights are 
not particnlarly valuoblo P — Yos. 

12.1. Q. Landlords ore not ererting t1icm<elvcs to prerenl 
their ocquisilion, nor do tcnsnlslay any great sforo by thorn ? 

■ —No, ocenpanoy rights, except as regards land sritbin the 
tarela of the red soil villages, bavo almost reduced them- 
selves to the right to a somcwbal nnoertain amonnt of cer- 
tain kinds of land nt enstomary rates. 

125. Q. Tiicro is no great diilcrcneo between occupancy 
rents and nen-ooenpney P — Pmetiwlly none } Mr. Hasro 
finds that, if anything, occupancy rights aro a bit higher. 
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126. Q. In the etise of improvements made, the qnestion of 3fr, O. A, 

, tlio amonnt of benefit the tenant wonld ho entitled to would Sillerrad , ' 
ho sottled rather by rnstom than by recourse to the law — ' 

courts P —Yes, oerlainly., 

127. Q. The tenants would pay the same rates for wet land, 
however it lind heoomewet? — ^Yes, they have eerinin cus- 
tomary rules to determine the amonnt for wot land. 

128. Q. Neither party would oleim the interposition of ■ < 

tholttwP— No. 

129. Q. As regards thess oivil works that yon call handhia 
in yonr report P— I should have said village relief works. 

ISO. Q,. That means works nnt to he earriod out by’ the 
Pnblio YVorks Department P — Yes. 

, 131. Q. Hoads and big tanks omploying 6,000 ponple 
arc allotted to tbo Public Works Department and smaller 
works to tbo Civil DepartmentP— Yes, but ns regards the 
nnmbcrs in this programme, I wonld notliko to lay any groat 
stress on them. 

132. Q, Would tboro bo mnub diilicnlty in supervising 
these works P — I oxpeot there wonld be. 

133. Q. Tbo principle of tbo division is that tbo works 
are snpposed to bo loss open to supervision P — Yes. 

134. Q. Yon mentioned ono reason, why moro tanks wore 
not raado is Hint the r.amindars wore too poor ; that gives tbo 
bnpatlint they wonld do more; yon mentioned also that there 
are n great man r existing tanks that have been allowed by 
the ramindars to bnrst and fall ont of ropnir. What is the 
reason of this ; ean yon say ?— Want of money largclv, but 
also want of eneigy and slnoknoss, and also to Iho number of 
eo-sbarers wbioh makes it dill<cnlt for them to arrange 
between Ibcmselves bow to distribntc tbo cost. 

135. Q. If these tanka wore taken up by Government on 
any cxiensive s-nle it wonld scorn to follow that tbo 
repaim should bo under Govomment siiporvisionP— I think 
so certainly. 

130. Q. They oonld not bo left to znmindnraP— I don’t 
think 80 . 

187. Q. [The Preiident)—!* there any point yon would 
liko to bring to the nolico of tbo Commission P— Dwas talk- 
ing lotclv to the rais of Gnrsarai. Ho wants a canal taken 
out of the Pnriohha reservoir on the cast of the Betwa so as 
to take water into the Gnrothn pargann in which his ostato 
f66 villages) lies. The diilicnlty hero wonld he tho hills near 
Fnnrn. I was also talking to n considemhio landowoor of 
Chirgaon who asked nhont tho possibility of eonsiraoting a 
short canal from Pnriohha nt n higher lorol than the existing 
Hotwa cnnnl to irrigate land around Ohirgaon [i.e., nearer tho 
head-works of tho canal). 

138. Q. Would tho rah bo willing to take water on mar 
landP— Ilo said ho would, hut it is mostly wanted for 
iaiar. 


AIb. K. P. Ateihsok, Suporinten'ding Engineer, Pnhiic Works Dop.artmcnt. 
(Jhanef, 6ih December JOOS.) 


Ur. B. P. 
Alkittion.' 


1. Q. [The PffjiWcn/.)— Yon were formerly Excoulivo 
Engineer on tho Uetwa Canal ?— Yes. 

2. Q. Had you any oxperionce of IJandclkhnnd heforo 
that P— No. 

3. Q. Were yon hero in tho famine?— No. I hnow 
nothing nhont tiiefamiiio in Bundclkhand. 

4. Q. WIint do you think tho host oonrso for extending 
irrigation in linndclkhnnd P— Developing tho present 
system and building storage reservoirs. 

6. Q. The first depends on Iho second P — To n great ex- 
tent. Dnt wo can do innro irrigation with wlint wo have 
got, (. 0 . by developing tho system. 

'G. Q. To a material extent P — Yes, espcoinlly in n year 
of drought, hecanso nt tlic end of iho rains at tne beginning 
of the o»ld weather thoro is always n largo amonnt of water 
in the Betwn. As soon ns onr distributaries nro rando 
Biifiiciently largo wo can nlilizo a great deal of tho surplus 
water. 

7. Q. Yon have no doubt about lliol P— None. 

8. Q. Tlie figures nro not very cnconragingP— No ; Iho 
canal has been badly handicapped for want of water. 

0. Q. Extension depends on wholher tliero is any more 
water P — I think so cortsinly, pnrtlonlnrly ns regards tho 
kharifs that is tho early kharif. Wo could doublo tho 
Zibari/' if wo could got the water stored. Allthrongli last 
cold weather whilst I was marching nhont the onnal I had 
to say that I could not promiso water for early kharif 

VoM'y 


sowings, ns tho oold weather had notdovolopod ilsolf ; Idid 
not know whether it was going to ho n dry or a wot yonr. 
It inmod ont to ho dry and we used nil the water for tho 
rahi. 

10. Q. That is tho water stored P— Yes. Wo inoinde 
also (he water which is running down tho river nil the 
time. 

11. Q. In thchol weather whnt does that amonnt to F— 
Nothing. 

13. Q. Then yon wonld h.avo to ho living on your method 
of storing water P— Wo nro living on it now. Wo always 
try when the demand is hot to run down as mnch water ns 
wo can ; it in generally more economical, and that very 
soon becomes morn than tho river can give ns. Tho demand 
is increasing: the river supply is decreasing. 

13. Q. (hfr. Miiir-Uaeiensi'e .) — Do not yon get full 
up in Jonnnry orFohninry P — Two years ago wo more thon 
filled lip ; wo oonld linvc filled nn ihree times over ; that 
was nn oxecplionnlly wet year. Tlin river and tho canal 
jnst hnlancod this year nt tho beginning of November. 
The water ronld he seen running over the shutters for 
smno days afterwards ns a freshet came down. 

14. Q. Whnt state nro tlio Ken and Dassnn projects now 
in P — I nm afraid I cannot tell yon very ranch nhont them. 
They nio notin mv charge. They nro directly under the 
Chief Engineer. Tlio Ken Cnnnl project hns gone np for 
the sanction of the Government of India. I do not know 
whnt sinto tho Dnssan project is in. 
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INDIAN mniGATION COMMISSION: 


Jl/r. iZ. P. Q- fttont ilw Pnlinj P Is thoro any 

jiliiiisoti! mter in Uwt P— Prnclionlly notliin!;. 

16 Q. Thcr# JstlioBnrwaF— Ttisn vorysmallsimuj. 

IP, Q, I imfloretand tiint ilie Insin of flia Dotwa in n 
very Inrgfl one ; tliorainfoH ia n vbry fniv one ; the soil, hard 
rock, would onaMo you to store a great deal of water ; and I 
puppoae that really a veiy amall ijoTtion is alorod P— I lliink 
about ono-tontb of one per cent, if bo mooli. 

18. Q. ^1^0 beard yeslordav tlint wboro tliora aro these 
storage tanks they praolically do their own catchment 
l)iisinc«R: there would bo no object in molting thorn 
bigger P — T^at wo call tlio lakes, yes. The Bnrwa Sawr 
and the Bela Tal are nlirnyB full, and they would probably 
bear a littlo inorensing bnt tho ollicrs are rather bigger 
than their entohment, already. 

IP. Q. In your letter of ISlh Sejitember 1001 yon say 
that you hnve in-speeled sorcral sites P— There were two 
wethods of sloring water suggested j and I was told to 
invesligatothc question. My oonelnsion was that the only 
practicnl onewas a dam aoTOSS tho ririT Pelwa. Tho other 
altornatlvo was the finding of suitohle sites for large reaor* 
voira in side valleys. 

20. Q. Have you made an invcstlg.ilion of Ibis proat 
basin P— No, only a littlo of it with Mr. Sillwrrnd. _ There 
is an mormons basin and a grc."!! deal of it is in Gwalior and 
tho Central Frovinecs. 

21. Q. There sbonld he no dimenlty about making it P — 
No. It wo* impossiblo at Ibal time to do anything beyond 
making a preliminary inquiry ; I had not time for any 
thing else. 

22 Q. Do yon think that tho fonr silos in side valloys 
inspectid by you arc really farourablo f— Not for very 
largo storage. 

23. Q. Aalnrgi'asnbovoraricbcbnP— No, Ido nolsoji- 
pose that the whole lot would bo a hnndrodtlt yiatt of it. 
Parieiieba ia an enormoiia reservoir, 12 to Id miles long, 
with 2,760.000,001 of cnbic fact of nTailiiblo w.itor. Wo 
want abont twifle that at leiist. 

21. Q. With respect to the Bclw.a ; yon insp’clel sites 
with n view to damming it P—Ye", I saw two sites. One is 
tho lowest down tho river of tho proposed dnms. I tliink it 
is abont 40 to 60 miles aboeo rarlcheha ; and tho other 
is the one which I think ia the most promising, but it is 
the furthest away and issilnated on tho borders of the 
Central Prorinccs'on the main river. 

25. Q. Ilnve yon any idea how mneh the storage would 
be P— I think tho figure is nearly n thousand million*. 

20. Q. What is the limit in a case lil.p tlmt P ^ Is it that 
you would spoil valuable land P— No, the limit is the cost. 
It is cheaper to moke too dams than to make one big one, 
because of the enormous increase in Ibo seetien of the dam 
as Ton got down, At tho upjior site you could make a 
dsm 100 feet high or more. 

27. Q. You think then that you could largely inrrrnso 
the irtig.ition from your canal if you had tlic water to do 
it ?— I am certain, when tic improvement of distribniarics 
has been compioled. An instanre is wbnt I mentioned just 
now. Wc lost the whole of the Mari/ that we might have 
hod (his year j wo hnd rot water onoupli ; ue hiid used it all 
for the rali. As a matter of fact, a few Inmdivd ncrea of 
X'Aorif had been done w’illi yia/co. But if we had had the 
water, instead of (his being n few hundred, it i\onId have 
been a few thousand acres c.arrieil to mntnrlty. As the 
water-supply failed, we had to remit the watei-rale on (he 
jjaleo, 

28. Q.^ (JIfr. jUirir-llfacl'enzif.J — Whnt is the me.sning 
of ywfeo ?— Water sent on to tho ground to ennhle them 
to plmigh. After the mins it is genernliy done with the 
rains moisture. 

2D. Q. Hnvo yon establisiiroent enough to woik out tli® 
dc-ign of ore of tliea" big tanks P— Not cnnngii to do it a® 
quickly as I should liko. I cannot spare the erf nblishinent 
at all now Hint the irrigation has begun. 

SO. Q. Any chanoo of getting adequate iron from ont 
side P — Yes, plenty of men if I had the money. A tiitvcy 
was done to a certain extent by Mr. Thombill in 18P2, and 
wc simply want to verify this and get a ferr additional 
levels and scetiona and it would not fake a month to get the 
sohemo out. 

81. Q. (Tic Presirfen/.)— Could you lay your hand on 
10 sniveyors P— Yes. Tl.o real difiicultr would bo the 
supervision ; IHs a question of money. Wc haro not the 
CBtabliabmcnt in the Dcpartincnt at picsent. 

82. Q. It is a matter of n few hundred rupees F-'And 
the matter of getting tho men. loan got tlio men to do 
tho actual surrey work. 


38. Q. (Sir Thomat Kighani ^ — Have yon any CBtlmatc 
of the cost P~-\7d have nne cBtimato taken ont oomplotcly 
for one rosj^oir dam and wo have tho rough ostimates for 
the n-bolo 6iXi but tho rough ostinintcs wero made soreral 
years ago and thoy are insuflioiont. 

84. Q. You hnvo only s'cn two sites P— Yes. 

39. Q. Have theso been ostimafed for P — One of these 
has been estimated for (map), 

30. Q. What do you anbmorgo in tho latter P— All 
jungle. A bit of Gwalior territory will ho the only tronhlo 
nbont it. That will bo G or 7 hundred milliona. 

87. Q. How much do you want ?— Double what we havo 
—an additional 8,000,000,000. 

88. Q. What will that do P— It will scenre rali in a dry 
year and also hharif, 

SO. Q. Tho iAoei/* at the end of a dry year P— That 
would depend entirely on the river. In a year like 1899 it 
would not secure early iXirri/’/ in a year like 1890 it would. 

40. Q. Tlial is to say, if the water is not wanted for tho 
rali P— Tho rali will Iw generally done from tho river 
supply. 

41. Q. Bnt whatever you rould do with storing water it 
would not bring yon much in from a revenue point of view. 
Would yon not he able to do more than Ihrco or four thou* 
sand seres P— Not much more. 

42. Q. Is it worth «bilc making the reservoir for that P 
— ^I tliink so : for that and the other advantages of the 
additional irrigation in n diy year. 

43. Q, What is the one ratimatod for going to cost f— 7 
lakhs. 

44. (J. (Tic President.) -It would not bo very profitable 
it yon hnd that storogo to nse it for thern&i. 

45. Q. (Sir Tiomnt NtyAnm.)— If tho rain tamo down 
for the rnki, it would he used for (he I-Atirrf P— -With a 
downfall of rain in the roAi wo nhbnid fill our reservoirs 
ngain and use tho woterfor Mari/. It would not often 
occur. 

4C. Q. You fill any htalns in sowing P If you could 
dottlile Ine amount of water, you would use it nil in the 
rali t—Yes, 

47. Q. (il/r. MtiivAfaetcnsif.)— InnycnT otgooSrain* 
fall P— No, in n year liko the present. This is on average 
year, rather against thoeand and for tlio cnltivntor, if any- 
thing, Bnt it nil depends on the cold-weather rain. If tliero 
is none (his year ns last, wo shall uso eve^ drop wo have by 
the end of the rali. If there ia good rain, wo shall bo loft 
with a reservoir foil no doubt. It all depends on two inches 
of rain in the cold weather. 

48. Q. Why j on want to develop the kiar{f ia beeanise 
you have 0 finnding supply in your resarvoirs P— And to 
improve tho country generally. 

49. Q. (Sir Titanat JJigAom.)— Yon say yonr 

('00,000,000 would cost yon 7 lakhs to store ?— About. 

60 Q. If you linvo fonr times that quantity ? — Tlio 
others will be much cheaper ; the sites are better, 

61. Q. This is a prohibitive rate P— It is not the reservoir 
I ndvoente lobe the first lobe made. Wc shall have an 
estimate for a vety much better one as soon ns we can spare 
time to make it ont. Wc lurvc rough surveys ; wo simply 
have to dcvelcp them. 

P2. Q. What eslra irrigation do you expect to gel from 
rali iriigation F — It may be citlicr in rati or Man/. It 
will depend on the season. 

63. Q. What will the storage give ?— 1 think it is about 
40,000 to 60,000 acres rali and 4,030 or 6,000 l-larij, 
Thcic is not a very strong demand at present in an average 
year ; it would all be worked up gradually. 

64. Q. You s.sy here that tlio cost roughly estimated ia 16 
to 10 Inklis. What is that tho cost of P— The 3,000,000,000 
cubic feet nf water. 

65. Q. Do you tliink it would goido to thal P— I think it 
is n very liberal csUmatc. 

60. Q. It does not appear a liberal one from' this P— Yes, 
the figure should hnvo bean 9 hundred millions, not 7. 

67. Q. Tho one liighcr up would bo very muoh larger P — 
Yes. There isn largo nntural storo of water below the 
rock, and by tapping that wo should got at least 
2C0,OOQ,000 more, 

68. Q. Arc any of those on tributary streams P — All aro 
on tho main river. 

69. Q. Yon cannot depend on these others P— They aro 
not so certain ns tbo main rivori but two of them are very 
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. fiitr catelnueut!). (lowetrer, tlio cstimnicd Toinme of storoga 
h Terj iinullon ilioin. 

CO. Q. I nnCoralBiid llint 70 U only clinTge 8 onnnB nti 
norc for tlie irrigation of mar and ialar tlint goos -on in 
Srpicmber P— The clinrge 8 niinn!i. ' All cTi>p« tlmt tnko 
ono nratering aro charged Eo 1 flow and 8 annas lift. 

’ 61. Q. That is niiy soil P— Yi-s, oxccpl mar and ialar. 

02. Q. And mar and ialar nro only half that P— You. 

63. Q. I asked hccon.se I infer from tliis statoracnl of 
' ' jonri>i on pago 32| tiint yon considered nn inorcaso^ in tho 

mar and ialar areas in 1800— n stcadiiy^ mnintninod 
increase, lint I noir understand, whioh I did not srlion 
"* .Mr, Laiirio nos hero yesterday, that tho inoronso has been 
dno to tho loTTcring of tho rate P— No donbt that hn.s 
Iiod Fome inflneneo, hnttho inercaso is also rcry inncli duo 
to the fact that they liavo found out that irrigation is \Qty 
beneflcinl. In ialar thoy have nlirays irrigated fairly 
well, 

64, Q. {The President.)— li would depend when this 
eh.ango was nnado P — In ISOO-Otr, In 1807*98 tho area was 
7,<m-, in 1808*00, 12 , 000 ; In 1890*1000, 10 , 000 ; in 
1900*01, 10,000 ; in 1901*02, 1 5,000. 

C 6 . Q; {Sir Thomas iTiydaoi,)— That has been obtained 
by reducing the rate P— To »onio extout. I think both 
influences linro been nt tvcrlc. They find that black soil 
Trill take irrigation. ' 

C 6 . Q* You think that in good icars irrigation dues not 
inerrasc the mine rf the crops at all on tho liclwa Canal P — 
As regards mar soil it docs iiol. 

07, Q. AndthcotlierP— In llic/unra it certainly docs. 
The hatter is pracliesliy the same ns the Dcnb soil. 

C 8 . Q. Ercn if yon had guod rain the pitrica soil ia 
benefited by irrigation P— Very liltlo then j unt Hint only 
occurs once in 15 years. 

CO. Q* IIsTa j'ou anything to say on tiio (|uo*llon of tho 
iinaneisl fnil>irc of the Betwa Canals P—1 think tbo iiinin 
rea«on is that the oultirators ore not rot used to tho canal, 
and that tliey nro n TCry slad: lul and will not take any* 

, thing of tho kind till they nro taught. 

70. Q. If they Trill not have rloc you could ran water on 
to their jotoar in September ?— IVe could in a dry year. 

71. Q. M'ontd it erer affect nnterinllr the fin.anvial pur!** 
lion of tho canal P— Most certainly. It tvo could gel rico 
introduced, it Tvonid very mueh alTeettho GiiniiemI condition 
of tho canal. 

72. Q. Is It nccess.'iry to hnvo an early iharif supply 
io get u rico crop P— That is tho trouble, hlost kinds of 
rice ran be grown after tho rain lias broken, but nono nbonl 
liorc that I knoTV of. There is n good deni of rico near 
Jhansi. For three years rniming the rico below a tank 
whioh I know was an absolute failure, bcRiiiso llio rains 
hrolco so laio. Tlic intention of that (auk is to irrigate rico 
below in tiic raini imd (bun to run tho water oil unit calti* 
rato tlio bed of the tank, 

78. Q. Is it broadcast rice ?— *J have never seen it 
planted. From the look of it it ia broadcast, 

74» (I- {Mr. Jifair'Maciensie .] — I sec from your rain* 
fall stntisticr. that thcro has been very good roin in JUno on 
tho canal in 8 years out of 10 P*~In tlio last tliree years 
since 1 hare known ilio llotwa Canal, tin re has been uu lain 
till tbo middle of July. 

76. Q. I me, an 1801-02 to lOCO’Ol. Tlicrc arc only two 
wliiro the rain has broken in July. In most Junes it has 
been over 7 inches ; unco over OinohesP— In 1000 thcro 
was no rain Tvorlh mentioning, 

76, Q. That Is in Jalann, I do not know Tvhctticr it 
Trill refer to Jliniisi P- Not ncccisnrilr, 

77, <J. {Sir Thomas //ryAani.)— July is the sowing timo 
for Tire P— That la the time for transplanting It. 

78, Q. Ihoadcast rice P— Yes, thoy sott broadcast rico in 
Dchra Dnti ns soon ns the rains arc down. 

70. Q. You think they viould do that F— Tlipy vriil hnvo 
to ho taught ; they arc not accustomed to it and nro n sinok 
lot. 

80. Q. They have had n good immy jcnis Io Icnm it 
in P-^Tburc Inis been so often tho (lifliciilly of tlic wnicr* 
supply ill iho canal. 

81. Q. Yon sun nlwayalmro plenty of Tvntcr ns soon na 
tho rain falls. You do not opon tho ciiiial thou ?— Wo have 

' Lad nothing to open it for so far. 

82. Q. The rirc is wailing for the Tvalcr and tho Tvator 
is Trailing for tho rico ?— I do not think tlint the rico in 
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waiting for tho wafer. Cultivators hnvo inndo no arrange* 
rnents for sowing rice. Nor will thoy do so until they arc 
taught. , 

83. Q. {Mr, Jlfnir.il/VifI-onsjo.)— With this rainfall in 
July, if the cnitivalors waiitod to sow rioo nt all, would not 
they hnvo hntl pnongh rain Tvitliout tbo help of tho canal P 
Tho average of J uly is 8 ^ inolics P— It would ho enough if 
thoy eared to do it. 

84. Q. 1 do not sco tlint tho canal is responsible for Ihoir 
not having rice P — If rice is to be iiilrodiiced, wo shall bare, 
to tcaoh thorn rico. 1 hnvo spoken to them about it and 
they say that they do not iiiiderstand rice. If we ooiild 
find eomo rico that wonid grow Tvhen sown in July, tho 
canal would develop tho nrrn, cspcoiiilly when rain failed. 

' 85. Q I donut quite understand on nhat you hnso your 
hopo that in a car of gwd rainfall you would extend your 
irrigation if you had this ineroased storage. Do you find 
tlmt tlio pcopl 6 nro more disposed to take wnlor than they 
wore P— Thoy are certainly inoro disposed to tnko water 
than thoy used to bo and increasingly so. 

8 C. Q. Is that not only nn account of sncccssiro bad 
years P — I think not. 1 think tho new sottlomcut now 
going on in Jalnun District has something to do with it. 

87. Q, Wlinl has that to do with it P — In ono or two 
parganni tho sctiloment has been done and thoy nro kron 
on extending cultivation and irrigation bccauso tho land hna 
hern aascssed as dry and in largo areas as unonltivatcd. 

8 5. Q- fix’ll fixiy ixivo fo P^y wet*ratC 3 P — Yes, but 
IcFS rent. 

80. Q, Wo have heard that the landlords can raise rent 
Tvith tho greatest fneility in this eon iitry P— That Tvas 
Lslitpur. 

00. Q. I thought U applied to the whole of Bundelkhond. 
Is not that the enso in Jnlaim P—*! cannot say certainly 
about that. 

91. Q. I coiifinc mj-scif to the apprehension that, given 
gi’od years, irrigation wonIJ go down. Even now in 1890, 
iOQO and lOOt tlioy woiu pretty bad years, but you oiily 
had 32,1)00 acres and 3 (), 000 against 27,000 in 1800 P— In 
1809 no had only 32,000 breanFo Tvcimdnn more Tvator and 
wr had to remit irrigation revrnno on some of tho land 
irrignlcd bccauro we could not givo water. 

03. Q. In 1000*1001 P— Wo Imd n Ircincmlons lot of 
rain and they did tlie whole of tho 31,000 acres bv tho 16tli 
of Dcceinbrr. Bain broke after n great part of tho irriga- 
tion had been dune and we were left witli our reservoir [nil 
nt tho end of March. 

03. Q, Did yon luaimgc to start the iharif in 1901* 
02P— Yc«. But they had Imd nono tho 3 ear before on 
account of cximutted ro-ervuir, nnd thoy had got duhcait. 
cued. Tlio area was about 2,000 acres. For tliis Mai if 
just past (1902J it was tho Fame as before when thcro was no 
water. 

Ot. Q. If you had had this extra rlorngo in 1806*07, 
wonid you Imre irrigulcd double the area in tbo ralii — I 
do not think th.al no could very well hnvo dispo-cd of tho 
water IIS tho rniial then stood. No iinprovouients had been 
made then and tlio channels wore nil cinitraclcd. With the 
iniprovomonts finished wliioh are now in hand tvo could 
certainly Lave duno it. You tony notice that the area of 
Inst year 1001*02 WHS >lS,ODO nnd the nicn in 1800*07 niis 
(j2.(.09. Last cold wratlicr was by no means n finnino year ; 
it wns a dry year. Wo began irrigating iiiucb inter llmu 
in 1896*07 and wo Imd 48,000 acres against 02,000 in n 
year in whioh every drop ol water wns made tho utmost of. 

05. Q. In improving tho ohaiincis nro yon doing any* 
thing ill tho direction of taking more wnicr on to bolter 
clashes of Foil— tho /.-fiiur niid jiiirioK ? — No, we nro no 
doing anything in that direction. We are nllowiog tlm 
water logo whcio it will be taken. At present tho Betwa 
Canal requires gcuevnl encouragement more than anything 
eke. 

06. Q. Is it not possible to curry the Botira water to a 
larger eitciit into bttUoT noils P- No. There nro only sinnll 
pxiensioiis of present chnnnclfl poFsible, running them n little 
further on. There nro very lew noTV tracts of the better 
Boils wo can go into ; proeticully none. 

07. Q. In Iheso dftyn Tvhen yon havo very litllo water 
what is the sratoin P Does the oultivutor licl]) himself to 
the water Tvhen ho wants itP — Tho sysleni is tlio sawo 
tiironghout these provinces. You hnvo tho dislrihutarics 
ruiiniog down tho country and tho dislribuliiries haro tho 
outlots and from tho outlets the villsgc ohuimels nro carried 
about over tho fields. When tho water is passed down tho 
distributary tho cultivator takes the water when lio wants 
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it. Wo feel tlie puUo of the demand and let ilie water 
tlirough tho distributaries according to tbnt. 

98. Q> Yon do not find, with tbis eysiem o£ everybody 
taking the water when be wants it, witbont warning you 
befotelinud, that it leads to your being sliort of water later 
on for a second watering P— No. Of course we* hare to 
watch. We know pretty well how many waterings a field 
can do with, and if there is any risk of rnnning short of 
water, wo should issue notice and put on periodical olosures, 
not so ns to stint them in any way, bnt to prevent any risk 
of waste. 

09. Q. You did mention that you had to remit because 
you had not been ablo to give water?— That was because 
our channels were in n tight state ; we could not got tho 
water down and wo wasted a good deal in shoving it along. 
Now we can run it down in largo rolnmcs and sadsfy every- 
one Bimnitaneously. 

100. Q, Yon are satisfied that under this system yon can 
so feel tho pulse of the demand that you run very little risk 
of stinting anyone P— I think so. That is my experience. 
Mr. Laurie, now on the Setwa Canal, is having exactly the 
same experience now (nuddle of Janoary) nnd is doing very 
well. 

101. Q. Wo have been told in Somha^ that yon must 
have an application beforehand for water in order that tho 


Canal Department may he fnlly aware of the drain likely to 
ho made npon it ? — 1 enpposo that is where the supply is 
very limited iudeed. It is not necessary hero. 

102. Q. But yonr own supply is limited P — ^Yes, bnt wo 
can always reckon on enough tn see the rali through. 
Sowings are only effected in a ccitain period ; that of eonrse 
we are bound to sco through. In a year of big demand 
there is mnch done in the fields sown with mins moisture. 

If they can get water onto that, it is all the better for them 
and for ns, hut we have no responsibility there. The whole 
syatem is divided into reaches of a few miles with a patrol 
in charge and he reports every two or three days thereon to 
the zilkdar who is the Bevenuo Officer; he keeps the 
Executive Engineer informed. 

103. Q. Have you any opinion regarding this scheme for 
making a number of small tanks montiouea by 'Mr. Silber- 
rad P — 1 have seen a little of Lalitpnr,- and 1 think tho 
fcchemo would be of very great benefit. 

104. Q. Could they ho made to give any rotarn — not 
necessarily a full one P — Some, but most of them could not. 
They wonld all do good of ronrso. 

105. Q. Could the Irrigation Department take the work 
up P — Within limits I think they ought to take it np. 

106. Q. Wherever the tank irrigates 100 acres for in- 
stance P— I think BO. > 


Mb. E. J. Kobsub’, CalcntU. 


{Agra, ISlh Dtcemler 1902) 


1. Q. {The President) — You have sent us your report 
and we will bo glad to hear more about tho system yon nave 
got, what it costa etc. ? — I have pat all that in tho report. 
The ordinary irrigation wolt as used in Japan is about 300 
feet deep ; that is with this Baznsa system. W.here too 
many of these 300 feet wells arc together, tho Japunrso, 
put wells down to tho 480 feet stralo, and very seldom to 
the 720 feet strata ; but 300 feet is about tho avemge depth 
of irrigation wells in the Kaznsa valley. 

2. Q. What is tho soil?— It consists of sand, clay, do* 
composed grnuitc, and oocasionally layers of pebbles. 

3. Q. And the spring level is not reached until yon get 
down to that P— The first spring is at 300 feat. Of contso 
this is not all over Japan ; it is onl^ whore Eazusa wells 
are sunk. After my report was written nnd had been 
discussed in the Jap.meso newspapers, a paper manufac- 
turer in the snhurhs of Tokyio rame to ino and asked me 
about this system, and ho put a bore down to SOO feet be- 
fore striking water. 

4. Q, What is this valley like P — There is a high range 
of hills lying back of it, 12 to 20 miles from the sen, and 
then and along Tokyio Bay the land has been rccLiimcd for 
two miles out seawards. Ifazusa style wells are even sunk 
in this leolaimed land which about four years ago was sea. 
Tho highest point in these hills is Mount Tsiikuba, nfaicb 
is 2,925 feet high. 

5. Q. Is there anything different about tho place to tho 
country in general? — All around Chiba the country is 
more undulating than billy, while in other parts of Japan 
the land is more hilly than undulating. 

6. Q. Then tho Kazusa system originally came over 
from Oliina? — ^Yee, or at any intc a system very much like 
it. Abbt Hue’s hook on China gives a short account of the 
Sychuan system. In my report I say that trial borings 
have been made up to 1,200 feet, but since that report was 
writton, l,dCO feet were bored in another provinc*^ in 
Echigo where tho oil.fields are. There the soil is disinte- 
grated granite with solid boulders interspersed. When they 
struck one of these boulders it was very slow work. 

7. Q. Is this system nsed then for boring for oil just 
as well as for boring for water?— Yes. An American 
Missionary, who was up in Echigo some 18 or 20 years ago 
and knew something about oil, told tho Japanese that theio 
was oil there. A Japanese syudioate was formed and 
took some of these Kazusa men to Echigo who put down trial 
borings for oil. In the meantime the thing ivas a good 
deal talked about aud the Government then employed an 
American expert with American machinery, and now Echigo 
is a great oil-ficld. In fact tho Standard Oil Company, 
under the name of the International Oil Company, has 
stepped in. 

8. Q. Is this system being piaetised ns well iu China? — ’ 
It is still goiog on there now. 1 have not seen it myself, 
but 1 was told that it was so tho other day by a man in the 
China customs, and also by an American Missionary. 

9. Q. In the Eazusa valley are there apceial burround- 
ings there which differentiate it' from the country iu 


general? — I should not" think so. ^They have tried tho 
Eaznsa Bystem in Tokyio which is 22 miles away and 
etrnck water. 

10. Q.- 1 suppose there is some irrigation in Japan? — 
A very great deal. 

11. Q- Hava you seen irrigation walls of this descrip- 
tion ?~Hnndreds of them, all round Chiba. 

12. Q. Is there a eousidorahlo area commaudod or 
watered by these wells ?-^I have no idea what area is 
watered by such wells but it is something considecnhlc— 
hundreds of thousands of aorcs. I tried to get statistics 
from the Japanese authorities but failed. In my report I 
say from two to five ncros. That is a vory big area for one 
well ; I should have pnt it down at from acres to three 
acres per well. 

13. Q. You have been some little timo in India and have 
seen tho stylo of country we have around us here. Do you 
consider that is the sort of conntry wfaoro this eystem could 
fairly ho tried? — I sco from the geological report here of a 
well having been pnt down in Agra and that the water came 
np within 20 to 30 feet of the sarfaec. I don't see why 


turn out the whole plant required for its. 2C0 to Bs. 300, 
while the plant that sunk tho well hero must have oust 
landed iu Calcutta £800 at tho very least. Besides that 
3 on have had to pay for tho enormous costly piping, while 
the Japanese use bamboo piping. Since 1 have bceu here I 
have bad long talks with Major Frain, Superiiiteudcnt of 
the Bohanical Gardens at Sibpur, and haio been comparing 
the bamboos of this country with those of Japau and I 
have found this bamboo (shown) which is an Indian 
bamboo is Bimilnr to the Jupaucso one, whioli is 2J, 8, and 
up to 4 inches internal diameter. This is a very fine 
bamboo and you get it in any quantity in Sylhct and 
Assam. There is one thing, however, 1 must tell you, and 
that is that bamboos ore eultivated iu Japan, whereas the 
Indian bamheus are allowed to grow wild in the jungles. 
M'hcn I was in Calcutta, 1 vvent down to Ballipghatta 
which I was given to underetind was tho great mart for 
bamboos, nnd there ^I picked this ono (shown) out ol a large 
number, and it remind me in cveiy way of the Japaurec 
bamboo. . 

14. (Sir Thomas Eigham.)—\fhs>.l will the iasidc 
diiiiuoter of this work out to — 2, inches. 

16. Q. You say these wells are sunk in only one parli- 
oular province iu Japan ?— That is so at present. It has 
not been known elsowhero. It was by a mere fluke that I 
found out this system. I had been over the district time 
after timo snipe-shooting, and I must have passed such 
wells hundreds of limes, bnt I noror took any notice of 
them till about two yeas ago when I went down and lived 
near Chiba, and then 1 noticed them and made enquiries 
regarding them. 


tbat very costly well tuat was pnt aowii here by European 
methods could not liavo been put down by the Knzusa system. 
I would not like to say how much cheaper the Eazusa methed 
would be, but I know that Bum & Co. of ' Howrah would 
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l6i Q. liVliy IB ittboy btiTO nol been used anywhere oIbqP 
— BceauBO they have nol been laiown euflloiontlyi^ 'Unlil 
^nite recently, within llio Inet 25 ycaiB, the coinmunicaiiona 
in Japan wore very bud indeed and then the feudal 
syetein wu in rogue. The diCTerent feudal lords were very 
jealous of each olhor, and if one of them got hold of a 
good thing like tliis Koznsa system, tboy would not idlow 
their neighbours to know anything about it, , The Jiipancsa 
arc a wry snspieions and socrotivo people, and althongli 
tboy Icnrn nil they oi\u from other naliima, they don't Into 
to impart any information to othcra. itt first 1 could get 
nothing out of them nboiit the Kazusa ayalom, and tbo 
iiativo whom 1 omphiycd to assist mo in my inquiries had 
a great deal of trouble with tho native offieiala until I wont 
to tbo bitter and told them Hint if this sort of obatrnotion 
continue^ 1 would ,put tho wholo thing in tho papers and. 
bring it to tho notice of the higher anthurilica, and then 
my tronblcs eensed. 

17. Q, lYherevor these wulls nio sunk yoa liavo artesian 
conditions? — More or lee<i. Wherever n720 foot stratum 
is hlruek, you will Cud tho water rising four inciies to n 
fool above ground, 

18. Q. Are there not many well? whcio tho water rises 
but not up to the BUtfaco P— Tliero arc, but thoy urc 
generally very old wells. 

19. Q. When a well is first mado tho water docs rise to 
tho surface?— Some times not, but when this happens the 
ncll'sinkvr uses oao of tho tools which £ have described 
in my report, and which thoy call •' tbo coaxcr it is need for 
cle.iriiig tho pij>c and for pumping up thu water. Ilou see 
the water eomotimes rcinatna 20 cr 20 feet below tho 
surface, and they work it up higher and higher day hy day 
until it flows oror tho top of the pipe. 

20. Q. Do they never put wcll-i dawn ond foil to get 
tho water?— Yes, at timos they do, hnt not often in tho 
Knzns'i valloy. I don't know what the conditions would 
b'j in order parts of ilapan. I only know that in ICnzasn 
iiud around Chiba thc^e wolla are to bo met witU in 
hundreds. 

21. Q. Tbero must he strong octusiaii vonditioiis fur it ? 
—Yes. 

22. Q. What is Hie diameter of tlic«! IuUn nlucU they 
ut down P— 'I'licir Imuiboos arc MinaUor than the Indian 
amloo. I should say the inside diatnoior of their well-i on 

nn itvcrag'} ^ inches ; 2 inclics would bo 

a fuirly big well. 

23. Q, You say they pul domi Hkho wells nud pay only 
when they fuid tho wnlerP — Yo. Guneially, no water, 
no p'lv. That is the system they go upon. 

2-1. <2. They always do find Water ? — Yes, Thc«c well* 
elnkurs live in tho valley and liioy know the diltriul 
tlioronglily well and can tell you whet her they will find 
water or not in n place, 

23, Q, How do they jniy ; nvverding to the depth gone 
ilownP— 301 feel wells cost fioin 27 yen to 80 yen, i.c., 
from £2*1 1 to £3. A yen, wc will say, is 2 sliillings. 

20. fj. Dotiicy pay by tho foot?— No. It is simply by 
1 he well. 

27. Q, Wbnl do they charge for a 720 feel well ? — Fiom 
£8 to £10* Of course tbiit is purely the woll-sinkiiig 
work ; the coping and kerb go into another account. 

28. Q' Do yon suppeso thc-'C uicn uin sink wells at any 
thing Hko those rates in India P— I liiiiik they would have 
little trouble. Yon would have io Ivaro a man in Calaiitt.i, 
or wUetever you have ynnr bambooi to pick your bamboo. 
The bamboos licro are not very straigiil ; at least very few 
of (bom grow straight hero, hut llioy miglit ho uuUirnted 
to glow hUaight hero as tlioy aro in Japan. I esplaiiied to 
Major I'rninof lliellolaiiicnl Gardens nt Sibpur how they 
were cultivated in Jiipnii, and ho was of opiniuii that tlioio 
was nothing to prorent tho enmo thing being dnnu iicrc. 

29. Q, About what length iiro the bambous tboy pnt 
clown in JnnanP— Tho full length of the haiuboos up to taper 
point waiild bo iiboiit 40 to CO feet in Jajian, but each 
section of piping is about 12 feet ; in fact they arc nnytliing 
fruiu 10 to 1(1 feet, but 12 feel la about Uio uvotagu, iiud 
then they join on in ibis way (illustmtes). 

30. Q. Hciiposiiigybu ivero iiblo to gut tliu biiuihuus 
llioro in no other reason why wells should vo.it uiuro to sink 
ill India than in Japon*?— Ko. Yon would toaoh the 
natives how (o do it. Thoro is only one ekillod man 
required, "tho boss," svho site over tho ucll anddiioela 
operations. Ho must be moro tlinn nn ordinnry intolli' 
^ent oooliu : the other mon aro simply coolies svlio do tho 
tiling and letting down of tools in tbo buru’holo. 


31. Q. Tiioro is only oiio man wLo' really knows any* 
thing about it P — Yes. 

32. Q. What docs ho get paid F— lie takes a contract. 
Tbo income of tho man in Japan with whom 1 worked iip 
the system is not more than 12 to 16 yen or 24 to Si) 
shillings n month ; that is what his pro&ts coiuo to. 

33. Q. (T/te Pmident.)— I rapposo labour is cheaper in 
Japan than it is in India P— It is clieopor in tho sonso that 
it is moro intelligent labour. Tho tai’i, as you may know, 
is tho national dririk of tho Japanese, and for tlio manufno* 
turo of it tho purest water is required. Tlicroforo tho 
factories where it is manufactured, and which are eitiiatod 
away' in tho moimtainoiis disliots, havo to get tho water 
'above tho lino of cultivation, and instead of using irou 

pipes to convoy thu water to tho factories they nee bamboo 
pipes ond 1 havo myself known of n caso whero water has 
ticon brought 18 miles in pipes like that. 

34. Q, {Mr, liolartt.) — How do they get round tho 
corners? — They niuko joints from cubes of wood (illustrates 
his meaning). And 1 hntro heard from tho Japanese them- 
solves; and I havo every rc.^8on to suppose they were telling 
ino tho truth ; llicso pipes will Inst n'nder ground for 10 or 
20 yciin. Thoy lay them— should it bo deemed necessary— 
from two to tlircc feet under ground, and surround tho pipes 
with a layer of ashes 2 to 3 inches deep, 'fhis lost is done 
in order to protect them from tlio uttnoks of worms, etc. 

36. Q. ( Sir I'/tomai ifty/iam.)— You have coma to 
India now for tho purpose of dorcloping this system P— 
Yes. Idid so bceumo certain negotiations I had been 
carrying on with tho Itusiinu authorities in Port Arthnr— 
withn view to tho intioduelion of tho Koznsa system 
there— miscarried. 

30. Q. These places whoio your system is tried aro 
ploces only whore the geological cenfigurotions arc favour- 
able to artesian wells. You would not expect it to succeed 
in great alluvial plains like tho Ganges della ? — ^Thore nre 
artesian vourigiimtions there too, and I don't sco why 
cxperiuicnts should not he made. It Is not only for that, 
but supposing a native wants to put down a pukka well, 
ho finds it not only a very cxpciibivo undertaking, but 
moreover ii risky one, for lie does so moro or less without 
]iosscssing data ns to tlic suboil, etc. Wliy not iiavo this 
system introduced into ludia for testing strata. It would 
bo u-.‘ful for trial borings or for iuuruaAiig tlic supply in 
existing welU. Tlien again the systom is so simplo llmt 
tlin whole of tho macliincry could not only bo made by un 
Iiiduin mistri, bnt could bo_ kept in onlcr quite easily 
by villagers. There is such litllo intclligciiuo required to 
work thu system, nnd the Eimplicity iind chcapnobs of tbo 
whole thing should appeal to every one. 

37. Q, You would havo to bring your bamboos out from 
Jnp.an? — This Inraboo (sliown) ns I luvo already said is 
Indian and is tlic >aino ns the jap.YDC«o bamboo. Of com so 
for tbo fiist few years} on wonld havo to pick nnd vhoosc 
roar bamhoos hero, but then yon could cultivate them 
later on and liaro bamboo plantations ns tlic Jtipancso do in 
Ivaznsa. 

38. Q. ViJ\.id) 0 »i bo v.-illing to undcrtiiko boring in 
India at contract rates? — Until I know the stratii I havo 
to tacklo 1 would nut tako any coulriict. 

39. Q. Yon would not take any risk ? — No. 

•10. Q. Yon would not work on tbc s}stcm— '* no water, 
DO pay "?-^l don’i know tbo conditions beru, bnt what I 
do know is tliat the thing is very simple, nnd 1 cannot tea 
why it should not bo introdneed into India. 

•tl. Q. Supposing they liovo to go through very light 
Btindy soli P—1 hud ono of the best American experts ask 
mo about this very s.)iuo thing. 1 linvo told you how they 
go tliruiieh tho piucess. Thoy fust of all cliooso the spot 
that the buro holo has to be taken down. They tboii dig 
down tho iiolc U or 8 feci deep and into this they insert a 
oylindcr of wood, iion or somctiines of very big bamboo ; a 
foot And a quarter of that cyltner will be above ground ; 
nnd 0 or 7 feet under ground. Around thnt oylindcr is a 
tube. 'Jlifii they erect ii srnIJoIdiiig around nnd over it, 
and wVlio tlioy niu boring, a boy in altendanco is kept 
busily nt work pouring down tho boro-holo water with lots 
of clay dissolved in it. In nandy soU or any other soil, tin's 
clay not onl^* nets as n lubrlciint for thu tools, but by 
dojiositing itself un tbo sides of tbo ivoll braces them up. 
Tho wells go do wti 300 feet or uioio without tubing, and 
nfu-r striking water tbo bamboo piping is put down joint 
by joint. Tho operation is not n lengthy one, and after a 
timo tlio olny retties down and forms n woll round theso 
bamboos nnd preserves thorn. 


F. J, 
Borman, 
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Jlfr. F. J. 2. Q. {Mr. Muir~Maekcttxie,)—V^oM ibis do just ns 
Xtorman. woJI fw ? — The Jnpnncsc told no that in thia Eohigo 

trial horitig for oil, 800 feet ont of the 1,200 feet they nrent 

through Trns reek. I only Ro on their report for this, 
hut viien 1 put doivn a 300 feet irell myself I i-tiuek a 
stratum of pebbles, some 20 fcot under ground, some of 
vliiob must huTC been very large. At 80 feet bclorr tho 
surface I sirnok a stratum of stones, uhieh ms very hard, 
and nt 160 feet tVo struck disintegrated granite, after which 
we struck tho water IcTcl. It would go through kankar 
Toiy very easily. 

43. Q. .How long dors it toko to put down n well?— Ton 
days to n fortnight. I hare put ono down in 11 days, that 
was tho first time. 

44. Q. Vr’hnt is it yon would like the Gorernment of 

• India to do P— To giro ino a contract to form n school for 

tiie introduction of this system .and to place some men 
under mo for instruction. 

45. Q. (27jo Presiifcnf.)— Hnro you made any proposi- 
tion to tho Governmont of India P— Yes, but I hare reecired. 
110 decided answer os yet. 


46. Q. ATould you bo prepared to give your seiviccs to 
Gorernment for ouo or two montbs P— Yes, if I am giren n 
oontraoU My idea wou1d_ bo to bring orer a couple of 
Japanese to do the mechanical part of tho woik end show 
tho natircB of India the system. One of tho Fnblio Works 
Engineers might ho depnted to report on the system, and if 
ho reported farourably, Uie school conld ho formed. 

47. Q. Do I understand that yonr proposal is that, as- 
suming that you haro your instruments ready, you would 
creet machinery and carry ont a boring ot some plaeo to Ito 
agreed upon for a etrtnin salary while this work was going 
on, that after a certain time, supposing you satisfy tho 
authorities here that ycur systom is a good one, yon should 
ho put in charge of an undertaking to tcacli tho natives of 
India tho system, for a period to bo settled P— Yes, that is 
oxnetly it. 

48. <2' You bare not made a proposal to tho Goreriimoiit 
of India P— Hob quite on the liuea just iudicuted. 

40. Q. Wiicii wonid yon ho ready to commence works ?— 
At tbo commencement of the coming year. 


Mr. E. E. 
Alrxander. 


Mn. £. B. ALBXiKVEn, Commisnoner of the Meerut. Division. 
(Meifttt, 19lh D^eembcr 1002.) 

(Rcplict to printed question*.) 


Tlio ono tiiict^ rrmrding whjch I feel competent fa 
express nn opinion is that comprising tlic Sadahad tahsil of 
tho Slnttra diatrlot and the llotliins-Igiastnhsils of Aligarh. 

2. I saw a gicat deal of the Sadahad tahsil in 1883-84 
after II period of drought, and I have seen a little of tho 
Aligarh tnhsils recently. 

3. In the wholo tract, hut moro especially in Sndnhad 

tahsil, the imtcntial iirigation from wells used to be much 
better 30 } ears ago than it i s now. • 

Tho reason seems to ho that in about 1880 after some 
years of heavy rainfall the drainage of the Kali Kadi was 
much improved, and rain water, which used to percolate very 
slowly through tho surrounding country, was run off very 
much moro quickly. Tho effect of these incaHurcs was to 
kwer tho water lc\'el some three or four feel even ot a 
distance .of thirty miles away from the nadi. 

Added to this tho effect of a cyclo of nars of deficient 
rainfall and the drop intlio water level brought it down 
either into a stratum of loose fluid sand in wliicii kaeheha 
wells could not work, or into a stratum lull of ammonia or 
other substances ininriotis to crops. 

4. Tlio cxtraordiiuiry extent to wliirli the quality of 
water varies in wells nt quite short dklimcos from each 
otbor in tho Muttra distiict is a well known f,ici, and to 
considerable, though less extent, tbo quality of uater will 
vary in the same well according to the depth to wliirh tho 
surface of the water sinks. 

6. The whole tract is one which, in my opinion, calls 
most urgently for some extension of tlic canal system or for 
an entirely new canal. 

6. I am afraid the auioimt of water availnbie in tlio 
Jumna is not snflicient to make a new canal povsible, and 
whether the present system could Ic extended so as to pass 
tliFongli this tract is a point on which I can expic'ss no 
opinion. 


I can only say that jt is extremely desirable that the 
extension should bo made if it is possible. 

7. No private enterprise— at least none which the local 
zamindars or cultivators can command— can supply the need; 
hnt, on tho other hand, none of the other obstacles mentioned 
in question 1 exist ns far as I nm aware. 

8. Tlicrc is ceitainlr n strong desire for it. Tho 
inerCBBO resulting in the vatne of pioducc would bo very 
large, and I should say that an nverago wnlcr-rato of iiva 
(6) rupees on acre might In , charged, and that Government 
would still reap a stibslantial advantage at the next scUlc- 
ment in the shape of enhanced revenue, os cnlllration wonid 
extend and rents would rise even though the water-rate 
levied was five rupees an aero. 

0. As regards tho construction of lun-onry wells, the 
small size of theaverage tenant's holding and his want of 
inc.ins render him, as a rate, nnahio to iiiiur the expense 
III any profit to himself. It is tluroforc to the zamindars 
that wo must look, and unfortunately very few of them 
care to spend money in this way. ^ If some power could 
he pven to tho District Olfiecr (subject to praprr cliecks) 
to iiirist on landlords constincting irrigation wells, or to 
liavc them constnutcd himsrlf and enhance the Government 
leveniie by a sum which would rcp:iy tlie ciuenditurc pftw 
interest within twenty ye.vrF,l believe tl.e policy would he 
a good one. Tlie experiment could be tried nt iirst in a few 
dHriits in uliicli there arc oflieers of experience, and the 
maximum cost of a well as idso the number to be inndc in a 
given orca or ut ono lindlord’s expense might l<e limited. 

10. As regards tanka, such little experience as I have is 
not favonrablc. They seem to mo generally to foil in a 
year of drought unless tlicy are natural lakes of considor- 
ahlc size. It here, however, then) nro hilla in which largo 
reservoirs can he constructed, 1 can quite nmleirfand their 
being very useful. My remarks apply only to the common 
tank dug ns n famine relief work which, though it is often 
useful os retaining cnnnph water to ktcy tho village calUo 
> alive, is seldom of appreciable use for Irrigation. 


1. Q. {The Fresidcut.)— Do you think Mr. Brownrigg's 
feeling that, in n wet year, when there was no interest in 
iirigation, tho canal was not only negative, but was doing 
positive lionn, is warranted P— Some time ago when canal 
ilistribntnrics were taken ont across drainage, no donbt 
that did do barm ; but that hns been rectified. I do not 
tliink any harm wonid resnlt now even in a year of heavy 
rainfall. 

2. Q. In answer to question 3 yon say—" In the whole 
tract, but more spccinTly ill 8adabad tahsil, pofoiitial irri- 
gation from wells used to be much better 30 years ago 
tliaii it is now,*' due to tliu Koli Nadi?— That u as tho 
popular impre^sioll a largo nuiuhcr ut irrlgnliiin ohannels 
acre made III the Aligarh Dislriot and tho Kali Nadi wna 
straightened and deepened, ond that happened Lefore the fall 
in the water-level took place, and popular opinion attributed 
the latter to the uhannols and tbo general drainage ifi 
Aligcrh. 


3. Q. My tceollcctlon is that we deliberately slopped the 
extension of irrigation, bcc.vuso it was interfering with 
wells P — Yes. I remember that. Tlie people did rot want 
it brought down to Sadahad ; the channel had been taken 
through part of Muttra District and was abandon^. 

{Mr. Muir‘M<iekensie.)^Js not that an example of the 
original mistake oftofusing water to a well irrigated tract P 

{The President^— I think it is. There is no donbt 
that the water-level has fallen enormously. It used to 
bo 85 or 40 feet and now it has gone down to somotbing like 
70 or 80. 

•1. Q. You say in reply to question No. 8—" There is 
certainly u strong desire for it (irrigation). The increase 
lesniting in the T.alue of produce would bo very large, and 
I should sa.v that iiu average water-rate of five rupees an 
acre might bo charged, and-tbat Government would still 
reap a substantial advantage at the next zettlemcnt in the 
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ibapo of enbonecd rersimo, o« onltivotion \rould extend and 
rents, 'nonld rise even tbougb the xrater-ratc levied was five 
nipecBan nere." .Do you tbink that the canni ivatet*rotes 
are too low, that they miclit well bo rawed ? — -Whero they 
arc newly introduced. You could not very well miRO them 
whore yon hare had them n long time and rents hnvo 
. adjuBted tlienselvoB accordingly. 

G. Q. The full value of the inrigotinn is being got in the 
Rovenno Department instead of in the Public tVorks Depart* 
tnent ; the aRsrasmentS Imre been raised in conscqncncc P— 
Yes, but the landlord gets half tlioincroaRO in rent. 7Io 
wonld not got any of the wntcr-rato. 

0. Q. (Jifr. Rohtrts .) — ^Wonld note rise in onnnl laio bo 
followed by a foil in rents P—It might bo, bat the tenants 
would snifer before that bappened, t.c., in tracts' wbero tlio 
low rates have been in force soiVic time and rents bare been 
adjusted on tins bosis. 

, 7. Q. {The Prrndcni.)— In reply to question 0 yon sny — 
" If soino power could bo given to tiic district oilicer (subject 
topr<tpFrGlwokB)tainRiston Iniidlords eonetmeting irriga- 
tion wells, or to have tbem constructed himself and enbaneo 
the Govcmnicnt tevonno by a sum which would repay 
the expouditute pint interest within 20 years, I believe 
tbe policy would bo a good one." Von tliinh tlint tbo 
nrcBLMit fneilitics for ra/tani nre not sufTicicntP— The cases 
I was thinking of wore rotb Or these where you have a lot 
of ocenpanoy tenants with no very Isigo holdings, men of 
no great sabstanee wito could not afTord a palla well, and 
where tbo zainindar ritnply will not build one bcoansc they 
arc occupancy tenants. 

8. Q. Is Government over-pariionlor about eocurltr 
with thrso occupancy tenants P— Yes. ‘ I ngreo wilii 
Ulr. Brownrigg that Government, in some places where a 
well can obviniisly_ho made, beenure wells hove oirendy been 
made and worked, '^might freely put in moncr there and 
charge n water-rate. In the ssmo way* I think it might 
lend money to ocenpeney tenants withont very nntoli secu- 
rity. 

9. <2- dislriet ofTieers must ho nhio to form nn csti* 
mate o[ the clinmetcr of the tenants as to whether they nto 
likely fo pay tip P— Yes, but the constant changes of ofTiccn 
are rather ngainst it, 

10. Q. Yon distinctly advocate on extension of wells 
where tint can bo done as a famine ]iroiee(ion P— Yes. 
There is certainly n jiowniility of making more wells. I 
never saw any Court of Wards estate which did not require 
more wells Ilian were in existence when it camo under 
charge. Tho great bnlk of welts aro mode by zaraindora for 
(heir own land— and otliers by rnmindars with 
noti'occupanc^' tenants from whom they get cniiancomcnts 
ca.sicr. Tbo places wlirrc there arn ocriipanoy tenants nro 
where wells arc wanted ns n rule. ^ 1 do not think tiint it 
would bo rafe to mako tlicm oxiierlmentally in iroets wbero 
tho expense is likely to be oonsidcrablr, beennse the Govern- 
ment would probobly lo^c Its money, bat where there are 
wells slill working and it is only n matter of giving more at 
n moderate cost, Ibey might bo made with ndvantngo. 

11. Q< ^0 think that many men make a bad shot at 
n well P— Over this tract it was extraordinary to see llio 
diliereneo in the distance of the water and you might linvc 
one well with pcrfi'Ctly sweet water and 200 yards nwny you 
would bare anotlirr with billor water, Dorings wiiuld giro 
n ocrlnln gnide. I bare used tbo boring tools of tiio Agri- 
cultiirnl Dcparlraent. 

12. Q. Is there a large demand for tlicra P-I brlioro it 
is increasing, but I do not snpposo it is o large demand. 

i:i. Q. Enough lo keep Bnclinmtcrinlsnt tbe lioad-quarters 
of each district P— Not every disliici, bnt wlicrc paH-a wells 
ore linbitually made. 

Id. Q. Would it be jiidioious on a canal Hko tbo Ganges 
to rralriot tbo ore# to bo wnfoicd in n village ; is mischief 
done by over-watering ?— In hfccrnl and rlscwliero wp arc 
told ibal 70 or 80 per cent, of tbo land is now watered every 
year. Wo have bed o scanonce of dpryeiirs, and nothing of 
that sort would be ndvisaulo now, willi o cycle of wet years 
extensive canal irrigation might nggr.iTaic n rise in tbo 
water level, and wirti ittlio ofliorcsconcc of re/, oiitbo snr- 
.face. A rc-striclion of canal iiTigntion might then bo tem- 
porarily ndvisablo. 

1C. Q. Fcoplo say tbo irrignioil lands are not half ns well 

S rotected ns they used to be. Is there anything in ft f— 
t is 0 matter of wet and ilry years again. Now after n 
cycle of dry years the demand for water is enormous, and 
tiic duty much inercosed, hence tho complaints. 

16, Q. Is there any artineial manure used in these parts 
for constant waletuigsP— Yes, hut tho indigo lof use which 


was vyry largely nsed in many places Is much searccr now ]IIr, Jt. B. 
than it used to oc owing to the deolinoin tbo manufacture. Alexander. 

17. Q. {Mr. Mrfir'Maekengie ^ — ^With regard to the 

seenrity question, supposing tenants wcro given n good long 

period in wbicli to repay, wonld not a crop be snihoient 
gnnrnnteo for the annual instalments P— The diiTiBully with 
the tenant is bis liability to get into arrears with his rents 
and he ejected, and if ho were n dishonest man, ho might 
give a rciiuqnislfmcnt. 

18. Q. no would not give up land on which he bad built 
a well if he could help it F — Xo, I do not tliink bo would, 

bnt the holdings are very small, and you would bnvo to deal > 

with more than one man's holding irrigated from the one 
well. If you took joint responsibility, then (ho orop might 
bcononglu 

16. Q. Wonld it he difliicull to got joint ngreoments P— 

That is tho diiTionlty ; (hey nrs rathor suspioious of each 
othc^. 

20. Q. Could inorehodouD in tho way of general ndvanoss 

if oiiieers went in for a policy of active inducorooiit, snob '' 

os Mr. Brownrigg describod P— Yes. 

21. Q. Wonld yon advoonto such a policy or wait upon 
tbo demand?— His host to wait upon tho demand, except 
in a few eases wbero you might pnt n certain amount of 
pressnro on tbo znmindnr to inouee him to make wolls whore 

■they ought to be, bWl'nio not, made. 

22. Q. If yon wait upon tbo demand, tbo talvvi 
advances for Aligarh would bo about Its. 3,000 or Its, d.OOO 
n year?— I should like QuTernmont to bare tbe power to 
make wolls in soino coses, as I have said before. 

23. Q. In addition, wonld it not be n good thing if a 

noiii^ of active inducement wore entered on in order that 
in Aligarli you might inoroaso tbo omonnt of your 
advanoes P— Yon could InerenFO it, but your oeiivo tabsildnr ' 

would make ]>coplo tako money who did not want to. 

2-1. Q. Bnt your active Sab-divisional olllccr .’’—Yes, but 
they obnngo so often that yon might have to fall back on 
tbotahsildnr. 

SG. Q. Would it bo worth while to have a more or loss 
permanent man in distriois whore there is scope for well 
oonsiruotion P— As a rnlc, llie people linvc got a great 
nnmber of wells already made in snob tracts. 

20. <2- Yon do not think that any active policy of indnec- 
uicnt would sncci'cd P— Not iinlcso you hod some uower 
behind it to make tbo people think that if ilicy would not 
do it Government wonld do it for them, 

27. Q. Yon would liko Govcramcnt to make wells in well 
tracts, but not to sec cxperiinents made in loss promising 
places P— Tbo people know enough nbont wells, and it is not 
necMsaty to fiml out inoro about them ; but if a man wns 
willing to go to tbo expense of making experiments. 

Government might help him ; I would not put it nil on 
Government. 

23. Q. GoTcrnment » apparently not unwilling to make 
neanal In^on nnpromiRing tract in tbo hoprsof somotliing 
coming of it, and what 1 hope to got jouT opinion for is tlmt 
it would not bo unwise to make similar ventures for wells? — 

Tbe people know a gront deal about wells ; tbo canal 
oxpertments they cannot make tor thoioselves. 

29. Q. {Mr. llajaratna Mudaluir.)—\7hy nre the land- 
lords BO indiifprcnt nbout-tlic constriictioii of wells P— Soino 
nro on good lonns with their tenants and soino on bad. 

SO. Q. Under existing conditions, dues it p.ay landlords 
sniliuiently io make wells P— In many easee tho well which 
was made 20 years before, and from wliioli thoir land wns 
irrigated is now falling in, niid tho tenant is paying n rent 
fixed when tbo well was in full work. Tho zomindar is 
not losing anything by tlio woll falling in ; tbo tenant is, 
and tbongli mio wonld naturally oxpocl the (oiuiiit to 
apply for abatement of rent bo practically v«y rarely docs 
HO. Tho iiniiibcr of cases of nbatcraont of rent is extra* 
ordinarily fow ; not ono to n hundred of ODlinncomonts. 

31. Q. Doos it pay n Inndlord to spend largo siiras in 
oonstmolm}; new wells P— That would depend npou his 
rokitions with liis tennnis. If ho had iion-ooeupaney 
tenants, ho would probably mako wells. 

32. Q. Bnt even in tho cose of occupancy tenants bo can 
enhanoo liia rent P— That depends on wbothcr tho tenant 
is already paying a wot rote. 

83. Q. I mean wboVo there nro no wells P— Yes, ho could 
enhance (ho rent, but tho cases I refer to nro those where 
there is bad feeling between tbo zamiiidor ond tenant and tlio 
possible enhancement would not in suoli cases bo n suj^ojont 
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2. Q. (Jji eBpeciallv as some of the tenants might refase 
well for V 

trial b''Q. The landlord now enjoys a period of exemption? — 
fkl' Aligsrh Its. 2 per acre were generally let olf on area 
'newly irrigated from wells constructed since the last 
settlement. 

SS. Q. At the end of the exemption period tho landlord 
Bots only half the increase and the other half goes to the 
Government P — If tho well is still working at the end of 30 
years. 

36. Q. That is on private improvements offeeted by the 
landlord P — Government and landlord get half each. The 
tenant is tho man who pays. 

37. Q. Would it be an inducement to the landlord if the 
Government share in the increase were given over to him ? — 
Von cannot do that after a period of 30 years, beeansc not 
the well only, but the change in prices and a hundred other 
things wbioh nifeot the assets have to bo considered. 

3S. Q. Bat tho landloid has spent the capital and should 
be allowed to recoiro the full beneGt of it P— Yes, and 
perhaps Government think that after 30 years he 1ms 
rooeived the full benoGt. 

89. Q. Bat alter that period, a certain poiiion of tho 
enhanocment would still bo on account o! the landlord's 
improvements P— If the welt is still wprkiug. 

40. Q. Assnming that, why should Government get a 
shore of that onhoneementP If that portion were snrren. 
dcred to tho landlord, wonld it induce him to moke more 
wells? — I think 80 years is a snflicient indneoment, and I 
do not think tho onhnneoment due to tho well can be 
separated then. 

41. Q. (ini'. JZofierfs.)— A landloid is not entitled to all 
the bencGt ; all ho is entitled to is to get a reasonable proGt 
from his improrement. Ho is only comharer with the 
Government after all in tho land p — I think tho 30 years' 
term is quite sufficient. 

42. Q. Is that term sufficient to recoup him ? — It onght 
to be. 

43. Q. If so, is that all he is entitled to P— Certainly. 

44. Q. (Arr. Muir-Maeiensie.}—Bo you know whether 
Moradabad suGcred mnoh in 1878 p— Not very much. 

45. Q. Is there anything to prevent a similar distress ns 
in 1878 ocenn-ing again in Kohilkhund gcnemlly ? The 
well irrigation is not large. Tlieio seems to bo no idea of 
extending canal irrigation in Itohilklmnd. Are yon 
satisfied with that ?— 1 do not know what wonld bo possible 
myself. 


40. Q.^If a cimal were brought into the tract, wonld It be 
a good thing P— Yes. There was a tittle experiment made 
in ^ 1896 in Bareilly District. The zamindars used to 
make a liund across tho river, but they gave it up, ns they 
could not agree among themselves, and I wrote to Mr. Coles 
and tho Irrigation Department took it np, and made the 
bund on behalf of Government and it irrigated a consider- 
able area. That was a smalt experiment, about 3,700 acres, 
ntn very small cost. 

47. Q. But in 1877-78 tho mortality was very 
considerahlo in BohilkhundP— There was a certain nmoniit 
in Moradabad due to famine, but not much. 

48. _ Q. (27ie I’retident .) — From my Ggnreainthedistriot 
of Bijnor where the canal is on a very small scale, 12,081 
acres were watered in 1878-79 and now there is 25,703, and 
in Bareilly in 1877-78 there were 30,076 acres and in 
1806, 129,083. Do yon consider the administration of the 
Jlanal Depnitment satisfactory ns regards meeting the wants 
of the people? — Yes, on the whole. Sometimes when 
distribotaries are nltered there are individual hardships, 
bocanso some whoso holdings were irrigated do not get the 
same amount throrigh the new channel. That wants looking 
into a little moi-e. 

49. Q. Do complaints come np often to that eSoot p — 
There are complaints, not often. 

50. Q. Do yon have any complaints about ineorrect 
measurement ? — Y cry seldom. 

61. Q.. Do the native Deputy Magistrates do their work 
fairly well? — Vcs. 

62. Q. Arc famine relief programmes kepi up in year . 
diviaioD P — Yes, hut it is a division so well protected that 
wo have really very little we could do. The large tanks we 
have down on the list of tho Aligarh District, about ten 
tanks cneb to cost Its. 66,000, will not be the least good, 
because they would not hold sufficient water for irrigation 
pniTCscs in a dry year. The programmes nro kept up, hut 

it is difficult to get anj- works of real permanent good. 

63. Q. Do tho programmes come np to you P— The village 
works ones do. 

64. Q. And thoro is some effort to keep them np to 
date f — Yes ; changes every year. 

65. Q. {Sir Thomas ITfo/iam.)— What arc provided for 
ns village works P— Tho digging of small tanks, which 
would keep tlio cattle alive are uscfnl wrorks, but n big irti- 
gntion tank would bo n failure ; nine cases out of ten. 

66. Q. These are practically ‘the only village works? — 
And a certain amount of road work and Glling in of 
insanitary holes and levelling mounds in some places. 


.T Ms. H. Mabsh, C.I.E., Chief Engineer, Irrigation Branch, United Provinoes. 


{Meerut, SOlli December J90Z) 


Note, dated 23rd October 1902, on the expansion of 
irrigation from existing Korhs. 

About 20 years ago attempts to improve tho economy of 
water was actively carried out by Captain Hall in Cawn- 
pore Division. 

Ho amalgamated watercourses and did a lot of good. 
His fault, however, was that he gave too small apertures in 
the outlets, and ran the channels constantly. 


2. As Executive Engineer in Etawnh Division I attempt- 
ed a similar task in 1887 and 1888, and was rewarded with 
great success. Each distributary and its commanded area 
, . was mapped ont on largo cloth 

lald'UFomComwteC'’ 

n. U. watcrconrse ramincations, lift, flow, 
and well irrigation, ns well ns drain- 
age ond waste soil. Skilled Deputy Mngistratee prepared 
statements of the annnat irrigation effected by each water- 
coarse, and submitted statements of snpeifluous outlets. 
These were then examined on the ground by myself and 
my Assistants, and flnal orders issned for tiie removal of 
only those that were redundant. 


In doing this the snppoit of the Distriot Magistrates 
was invited, and of course the levels of the coontiy were 
also considered, . 

'3. Tho alterations were effected os far as possible in tlio 
dead time, of the irrigating seasons, so ns to inconvenience 
the cnltivators as little os possible. 


4. Needless to soy many petitions were submitted, hut 
they wore all carefully looked into and ironble mitigated. 
The result of this weeding was that— 

(а) llie number of outlets was reduced from 7,600 to 

4,600, and nn immensity of waste prevented ; 

(б) “tatils” were abolislicd and power of the petty 

officials in levying blackmail was minimized. 

(c) The Canal Officer and his slaif were spared tho 
very serions trouble of passing supply to the 
tails. This gave them time to prepare projects 
for drains, minors, etc , and for improving tliC 
sections of distributaries. 

6. The result of these salniaiy measures caused muoh 
satisfaction to Colonel Forbes, Chief Engineer, and 
Mr. Bercsfoid, Superintending Engineer, and Colonel 
Corbett, B.E. Tho people rejoiced openly over the case 
with wliich they obtain their irrigation and their freedom 
from oppression. Crders wore issued to carry ont rimilar 
measures elscwhcTC, but for some reason not much progress 
was made. 

6. Tho benefit to Government was great, ns it was 
possible to equalize the distribution of water ond give as 
moch snpply at tbe tails of tlic cbannels ns at tbe heads." 

tThblitiic tnie eri. Tbc economy of voinme allowed 
letion ritho eOielene} for extensions elsewhere. Cue test 
Awolf of the benefit was that tho mcord 

iniiac.oB in such years rabi area in Etawah Division rose 
water la snperabuntont. 170,000 aores to SSO.OOOf acres/ 

althongli tlie supply was diminished. 
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7. In 1802 i Toturood from forlougb tmd oommoncod 
similar oporationB In Bulandslinbra 

In ono yoBv 1,700 outlets were out out of n total of 6,700 
and tatilt aboliahed. 

In tbrco yours tlio milcoco of Qovornmoht distnbntntios 
rr(is inoTOBsod from 611 to 720. 

The mileage of drains rose from 236 to about 600. 

' The ii.alntary rosiilt of tbeso measures was that tbo reeord 
rahi area rose from 134,000 to 180,000 acres and tbo Mari/ 
^rom 88,000 to 106,000. 

Tatih used to be so strict in tliis division that murdere 
rroro froenont, nnd petty canal ofTioials amassed largo Bums 
by illegal motbods. 

All these evils disappeared, nnd, combined rritb the 
Banitary elTcots, caused n striking increase in tbo popnln* 
tion. 

Comparing tbo constts of 1801 mtli 1001 rro find tbo 
fignres aro— 

Zila Bnlandebahr 1801 • 049,014 

„ „ 1001 . 1,138.1 01 

Increase • 188,187 or 17 per oent. 


8 Independent of rednoing ontlots, tbo bods of the 
cbnnncls bad to be regarded nnd enlarged in a esientiGo 
mniiner from bend to tail. This latter rrork rras of coarse 


very lot orions. 

0. In 1896 1 rras tiunsfeired to Itoorkco Division, and 
there again inetitnted eimilnr proeednre. Tlio rrork only 
. took a year. Here again the droncht 

from 50,000 acres 

tl per cent, to 62,000* nercs, nnd the ra&i from 

g y ■ 62,000 acres to 76,000* acres. 


10. It mny lierc be pointed ont that tbo great scorcl for 
ineroosing nn-as is not only to prevent waste, bnt to devise 
ebannels of anniciont eartying power. By this means a 
high rolumo in the river ran bo utilirod in times of good 
demand, and the irrigation quickly oCEectod. 

• Tims before the liolandsbahr Division was remodelled its 
distributurica could only utilir^ about 1,000 oosecs, us 
compared with 1,400 ousecs rvbich it can take in now. 
Therefore in (bo critical palco season romo 1,200 oetos can 
be watered in 24 bonra over and above what need to 
be possible. If tbo period of gzccbs volume lasted 20 days 
the result le very important. 

11. Since 1808 1 have faejd ebargo of tbo Srd Circle 
and lisve carried out eimilar irnprorementa on the Eastern 
Jninna, Agm, Bctwa and ItobilKhand C.)iinls. The nccom- 
panning note on the dronght of 1001>1002 flliawe that good 
resnits have followed 

On tbo Botwn, 1 regret to any that my bands were 
greatly tied in tbo project for improving tbo Knlbaand, or 
It would certainly bare done mncii better. 

13, Bor eomo years past 1 bavo paid ajiccial attention 
to tbo snijrat of rendering Ibo oiiauncl of distributnrics 
watertight- raddling is no doabl a complete cure, as may 
be scon in Ibo tanks of the Agra Park. Before puddling 
tbo water rapidly disappeared, bnt there is now no traco of 
loss. 

Still I do not recommend it for distributary ahounols 
except in Ircacbcrons soils. 

I believe the secret is to grade tbo beds with minimum 
slopes, so that tbo finer nartioles of silt will lino the perimo* 
tor with impermeable deposits. It was in 1808 tiiat I 
discovered that tbo Bmnllcst possible gradient is tlio best to 
soenre this object. 1 found a distribntan' in tiio Moernt 
Division which bad been regraded by tlicn Colonel Itoss in 
188^ It lind a perfeot pcnuiotcr linodsyaimotrlcaily into 
a cupshape form. 

1 looked np bis dotes, and fonnd that bo bad only boon 
able to give a slope of *60 per milo instead of bis favourite 
1*01 per mite. He lamented the fact, but the resnlt was 
that It gave mo the key for an important reform. 

13. Many of my prodcceesota bad gone on Uie lines of 
following tbe slope of tlio country, almost ns if they were 
laying ont tbo formation lino of n railwnv. 'i'holr aim 
was to avoid as many falls an they could, nnd thus save a 
bagatelle in tbo capital cost, 

Mow my belief ia that tbo more folia wo bavo tbo 
better, and tbo slower the slope tbo bettor. In tills way 
water can bo curried up to tbo exact point at whiob an 
outlet is wanted, and then dropped tigain into digging until 
tbo next point for an ontlot is required. 


.Tim broken gradient enables an obsorrinc officer to 
usefully raise or lower a few fnrlonga lying between two 
ails without affeoting the rest of the ebannd. In old daya 
this was impossible as tbo di&t'ribntarios ran for miiee 
without n drop. 

14. In tbe Dnn, where tbo slope is Bomo 30 feet a rnile, 
wo find that a series of drops give us n for more watertight 
channel than the old masonry conduits. 

Similar operntionB bare been carried ont in xamindnri' 
channels rnsning from tbo Bnbndnrabad Mill cbnnnol. 

I attaoh a spooial note on this enterprise.* The burden 
of it is that for an nntlay of Be. 21 ,000 wo have rednood 
the reqaired disobarge from 42 ousecs to 10 ctisecs, nnd have 
iiieroneod tbo area. 

This is a very etriking fact nnd moans a capital rotnrn 
of 10 x 20,000=380,000. 

Tim vaino of tbo Bedlmentary system of puddling^ a 
etmnnel is tiint it keeps iieolf in order. The weak point 
of band pnddling is that it is financially prohibitive and 
gote worn ont in time. 


Note on paragrapTm I and II of Memo, tf jPoMi to be 
eonttderei hp the Irrigation Oommittion. 

‘Want of funds bne very seldom led to necfnl works 
being kept in abeyance except In critical times, enob os war, 
pestilence, or famlno. 

My own crporienco is that, if tbo Chief Engineer is 
strongly in favour of projects, nnd if .they aro well pre- 
pared, tbo money can generally Im fonnd. 

2. The main ban to progress of work bavo been— 

(a) want of projects ; 

(b) want of ostabliebmont, 

Aa regards (a), I may say that groat nneasinoss was created 
some fonr or fivo years ago by some officers safiering pccn- 
ninrily on account of forised ohiimatoa or on noeonnt of 
ranctioned rnima lioing oxccodcd. No donbt strict inqnirics 
wore made, and no donbt some orrors of omission and com- 
mission came to light, nnd led tbo Liontonnnt-Govcrnor to 
ccutldor it was rlgnt to nanleb tbo offienderu } but tbo oifeot 
w.as very pernicious, na Ibc fanlfs were sncii ns might bavo 
been dealt with moro mildly, nndmanv officers considered it 
was safer to do nothing tlinn to bo zealons, pneb on sohemes, 
and then probably got into tronblo. Tlio Irrigation offieor 
has frequently to nccept grave responslbiUty, and incur 
ezpenditnro in anticipation of sanction, But, when cases 
wero reported of men being mulcted for sncli action, tbe 
natnral result wa-s to suppress zest nnd keenness to tbo 
detriment of Govornmont interests. 

I mny say that tbis’fcoling is now p.assing owny, but it 
is not easy to mb ont such approbensiona when once excited 
in the rank nnd file of a big department. 

3. Tiio wnnt of ostablisliment is nn important qiicstion 
nnd h no donbt well nndorsto^ by Government. 1 think 
perhaps no brnncii of tbo Fnblic Works Do|mrtmont is eulior- 
fng from it morelhnn in tlio United Provinces Irrigation. 
Tim reasons nro dne moro to tbo losses wo have snffored tlian 
to want of rccraltment. 

- Tiieso losBCs are bound to increiwe, ns unfortnnntclj’ tbo 
natnro of the work iins got tlio reputation of being moro 
unhealthy, more I<-olatcd, and moroexponsivo than any other 
brandies of tbo rublio Works Department. The ro-nlt is 
that, unless a mnn is a baohclor nnd very keen and very 
intorcsted, ho etroins every point to got ont of tbo Irriga- 
tion Bmnob, altliougb the work is so intoresting. 

4. For oxnmpio, if wo take tiio Hailwny Bmneb, a married 
man is saved a good deal of oxponso by being able to rail 
himralf and l»i» family free to tbo sonport or to tbo hills. 
On tbo 00 . 1 , too, bo gotn spcoial rates. Moreover, the Bnilwny 
Entpneer has many obnncca of dopntntion on ganrantecd 
lines until extra pay, wiiorcas in the Irrigation tlioro is no 
ontlot. 

6. Again, in tbo General Brnneb tbo Engineer has many 
ebnnccs of bill work, wliorons tboro iiro praoticnily none in 
tbo Irrigation. Tiien tbo work of tbo former keeps a man 
mostly in a largo town, wbotc a bonso is fonnd to bo of uvr, 
and bis family are rontentod. Otunlod tliat he has long 
disinnocH of roads to inspect, bnt then it is possible to do 
this obenpiy nnd qniokly in n dogcart or on a bicycle. In 
tbo Irrigation Branch the officer lias to leave tiio elation for 
months at a strolcli, and U thns often compellod to keon 
up two vstabiiabmonU insicad of one. In time this state of 
alFaira leads frequently lodomciitio unliappin css, nnd very 
often to debt. 


Mr.M. 

Mdreh’, 


* Mot prlatcd. 


Mr.H. 

Marth. 
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T can BnWanliafn tliosn Tcmarlsti lir ennmmnting six 
Tillnnblo olliroptvrlio loft the Trrijratlon Branch ilnrint; the 
last ton years, mi os to nTnid tho Isolation anil rsponsea of work 
in the JnnBlo. I "’ay ro fnrHior than this, anti say that tho 
Fame oflicors Imvo benelltod largoly by the iTaniifor. 

6. Tn nrlditinn to the ahoro, throe pirkoil nion hare Rono 
to ITpriit, two Rclcctwl men hare ioinwl the Sanitarr Dopari- 
niont, fonr have been transfcrroil to tlio Qoneml Bnineli, 
and now one of tho best Assistants has obtained a Railway 
appointment. 

?. Tt may bo urged that this should not bo allowed, but T 
think that sitoh a lestriction would he wry unwise. A cood 
oHiecr should ho allowed to get tho valuo of his serrices, and 
if Government .would reward tho Irrigation Bngineer aeeord- 
Ing to his work, they would not lose him when his training 
and crperienee have rendered him valnable. 

8. Tho remedial measures I propose arc not expensive 
and am, I think, well deserved. Besides being an Rngineer, 
tho Irrigation Officer has l.srge revenue duties tn perform, 
and therefore stand* on a different basis from tho ll.silway 
or General otliccr. Some of tho divisions bring in a revenne 
of 7 or 8 lakhs, and yet tlie-Biigineer, who is respon«ihle for it, 
gets nothing more than if ho bad onliiiaiy engineering work 
tn perform. T have gono throngh the mill ni.welf, and 
know tho nmonnt of vemacnlar and slntialieal work that had 
to lie done. Personallv I liked it. and lliis rovemio irnining 
was really the seerot of any suceess I olitalned in improving 
irrigation channels. 

Some anlhorities have advised a s"paraiion of the work 
an in the Railway, where there ate distinct Revemie and 
Engineoring hmnehes Bntthis is not sound, ns tho Irriga* 
tion OITicor would quiekly lose touch with the people, their 
cultivations, and, in foot, with the valuo of Ms work. 51y 
scheme is to pay the T)Ivisinnnl_ Engineer for this special 
work, and then the trained men will not he Jo'.t. The Snh- 
dirisionnl Oifieor is an im^rtant factor in ihe Trrignlion 
system, hnt generally his salary is goad enough. All that 
is wanted in his c-ase is tn prove that the charge of arevenno 
division is a prire worth looking forward to. and will only ho 
given ton trained and efficient officer. 

9. The scheme I propose is that tho Divisional Officer on 
a mnnfng canal shonld gi’t, in nddlttnn to lilsgradepay.o 
house rent-free and a charge allow.anee of Rs. 100 to Bs. SlOO 
a month. There are at present 10 revenue divisions in ibo 
United Provinces Irrigation ; so the annual cost of tlie 
coneession would not oscoed Rs. 40,000. Tins is an ahsolutc 
trifle compared to tho revenue for which these 1C officers 
are responsible, and wliieh x-aries between JO and 100 lakli*. 
Even that large sum is itself small when pitted ng.rinst the 
value of tho rrops raised and the protection afforded to tlio 
Provinces. 

10. Colonel Corlictt, B.E.. who served in this Province 
for thirt3'-ono years, and who lived the jungle lifi- of a 
canal officer foV a longer period t Iian most men, iise-l (o say 
that in some charges a tlioroughly offieient Snh divisional 
Officer could mis') the annual revenue seenrecl hy a merely 
ordinary predecessor by half a l.akh. In other words, a keen, 
realoui, trained Assistant was worth Bs. CO, 000 tn Govern- 
ment, and of course ten limes that nmonnt to the irrigating 
commnni^ of his sub-divlsinn. Now in a o.anal division 
llierc are generally three Suh-divisional Ofiiccri', and, consi- 
dering that fact in foimecUnn with Colonel Corliclt’s theorv, 
it is evident how neeess.ary it is to retain trained men in tho 
Department and to renmnerato tlicin properly. 

11. In conclnsion, I heg to point out that these e-t.ahlish- 
mont matters are brought forward under cover of p.aragraplis 
1 and II of tho Commission's .Memorandum, because I sc-e 
the members wish to discover what Steps are ncce-scny to 
dovciopo Irrigation projects and what are noecFs,ary to 
removo obstructions to tho prosecution of the same. 

Toray mind no rofonnsvill be so far-reaching as wliat I 
have sketched. It avill mako llio Department north serving 
in, and will prevent the esodns of trained officers, which Irns 
left tho staff in n depleted condition. 


Note No. 0.-201, dated 2Ut UTareh 1903, 'hy H. WariTh 

Nsg^., C.I.TS., Superintending ^Engineer, 2rd Circle, '■ 

Irrigation Worie, United Proeinret of Agra and 

Oudh, Off the distribution cf water-supply between the . 

JFestent and Eastern Jumna Canale, 

In tho nuwsp.apcr 'report of the ovidciico taken by tho ■' 
Irrigation Commission at Dellii, it is slated that Mr. 
Miiilaly, Superintending Engineer, reciimmendcd a rcdislri» 
hniion of the iTninna water-supply. 

Ajiparontly that Officer considered tho Wcf-tcm .Tnmnn ■ 
C.anal should get a larger proportion then it does. 

2. At present the Western .Torana receives twice tlio ' 
viiliimo ot tho Eastern .rnrana, and hoForo any dooislon is 
arrived at. I venture tn submit that it would bo well to seo 
which canal makes the h'clior use of its share. 

In most years it would he diffii-nlt to do this, as p.artial 
showers ot rain slaeken dercond on one side of tlio river, and 
then tlic snrpliis volume goes to tiie other side. 

8. But in tho cold weather of 1899-1900 there w.as a ' 
raging demand for rail sowings ami standing siimircano, 
from i-eplemher to .lanii.ary. During that time the river 
kept on falling, and thronghont tliis important ngriculiural 
season its volnoie remained lower than'it had ever been 
Wfore. 

Coiifoqucnlly every drop of water w.rs eagerly utilized, 
and (lie sli.ari) of caeii Proriiiro was jeniniisly watched. 

Here then we have an exact test of tlic nliliralion of 
•npply. 



niu. 

ancarcsiic. 

Total. 

Tlio Punjab C.i«a1, 

Acres. 

Acres. 

.Aria's. - 

(Western Jumna) irrigaff.ls 
'1 11.. N.-W, P. Canal. 

314.705 

73,167 

387,872 

(East.'mJmmi.a) irri-gatnl , 

167,315 

68,302 

2.30,707 ■ 


If tho Pnnjab C.anal had ntittred its double volume with 
thesamo effieienevas the N.-W, Provinces Canal, it shonld 
show an aereagu of Iwieo f Jwl of the latter. 

In other words its area should he 401.414 aercs instead 
of 987,872 nern. 

Tlicso figures work ont to a proportion of 100 to St and 
show that fora eettain unit of voinme tho N.-W.-P. Csnal 
covered 100 acres to every 81 of the Punjab Cmnl. 

Daring the last two years the Eastern .Tniimn Canal 
diKtrilmtarie- have been undergoing a processor remodelling 
which has no doubt improvcil il.s elliricnry, - " 

In tliecuirent year, 1901-02, its nri>a and revenue will 
top all ici-ords and I tberafore Ibtiik it will giii? even a 
liettrr aceoiml of i(»'lf when n similar chsncv for compari- 
son ran be again instituted. 

B, I may mention that two years .ago I pointed oat 
these facts to some of tho Punjab Irrigation Engineers. 
Tlicir defenre ua* that tiic discrepinpy ar.aa dee to tlie fact 
th.at tlie distrilmlloii system of tho Western .Ininna svas so , 
imieli moro svidely earri«l o'tit, and that it travelled over a ’ 
thir.sHcr eonnlry.’ 

Against this argument may be bronght forwanl pw«- 
gropii 23 of .Mr. Preston's Insjiection Notes of the Eastern 
.Inmnn for Marrli 1899. Mr. Preston thought tlie Eastern •’ 
.Inmna would he improaa'd hy extensloas, and wrote os 
follows ; — 

" Experien.'o on the Wisterii .Tnmtia Cinal in the ' 
I’nnjob has shown tliat w.ater can be male available. -by an ‘ 
improvement of tiie duly, if now rhaimds are to be "con- 
stmeled, and it seems possible the svmc may he dune also in 
Oic case of the Easloni Jumna Canal." 

I am of tho same opinion, nnd feel honefiil that tlic more ' 
extensions wo carry ont, tho greater avill be tbo economy 
obtained. * 


1. Q. (Ihe President.)— Vo jon generally approve ot 
Mr. Barlow's proposals na given in bis nqiort P— Generally 
I do approve of them. 

2. Q, Wo Iinvc been in Bundolkhand and tho opinion 
ave formed there was tiint the Bctarn Cniini did its work 
extremely well, considering tho amount of water in it ; tbo 
only misfortnne was that thoro aras not far moro arator. 
Wentso noted that it was practically closed during tho 
rains ; but that if tho Bundclas in its vioinity could bo 
indnccd-to grow riccj tfacro wonld'bo ia largo tMdSunt of 


wo(crnvni1.ible for that crop. In a dcmi-oOicial Isttcr wliich 
I have sent tothe Idcutennnt-Governor wo linvo said that 
it would be a good plan to establish an experimental farm 
there with a adew to introdtieo rice. Do- you •agree' with ' 
that P — I am not hojicfal that rico avill siicce'cd, bnt 1 jhink 
it is worth the experiment. 

3, Q. IVliy nro_ you not hopeful ?— -Ton heard tho* 
ovidence of the zilladar; he. said that tho peoplO bad' 
nover begun rice there ; whether this is duo to tho conoti* ' 
tuUon Of Ih'O l^ople' or ‘ tho” oliatnclof oTIbo soil li not 
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olcnri' Coluuol Corbetki who wns'a friend of the oylUvators 
got seed and tried to 'sow licof bnt it cnino to nothing. 

■ 4’ Q. Do yon see any chonco of employing water, m 
tb^ rains P — No. Extra storage is the first thing 1 should 
rcss for ; I have been doing wnat I eon in this dircetiooi 
ut 'with my limited rcstaulisbmout I am ratbor liandi- 
eapped. 

6. Q. TboKeh Canal project is with the Government 
of India P—Yos. 

0. Q.'Do you know how it is getting onP— "Wo ajo 
nttcrly blocked by tbo Agent to tlio Uovornor-Goiioinl m 
Ccutral India ; ho has not given hie consent to it and Hio 
Government of India say they cannot go on_ without his 
confsent. 1 have written to bir. Preston demi-oflioiauy on 
tho subjeot.' 

7. Q. {Sir TAomas lIigham)-~Apropo» of Ihiit# th'o 
■alignment of tho upper portion has not boon finally 
flsed ; it will depend greatly ontlio trial pits P— Yes. 

8. Q. (27io PtvsiVonf.)— liVbat is tho state of tho 
Dassan project P— -A 'preliminary rceonnaissonec was made. 
1 have not got a jmrty to put on tho project at present 
iind am lotting it ho over till then arc more men. 

0. ^'on could not have tho Ivon and Dassan going 
on side by side; vou have not tbo lahonr; have yon P — 1 
think labour will naro to bo introduced to c.'irry on theso 
projects. 

10. Q. Are you favourably impressed with tho Cehin 
project ns far as yon have got with it P — Yes, it is a rice 
country and wherever there is rice irrigation is of great 
use, tho idea is that a rice country is always poor in tho 
north-west. 

11. Q. What about tho Tons P— It is hopeless, 1 think; 
tbo only thing is that it would be n veiy nscful sclicmo to 
'havu ready for famiue ; wo would linvo (omcihing fo_ show 
'for 20 to :iO lakhs of rupees ; they spent that sum in tlie 
last famine and have nothing to show for it. 

12. Q. Unt if tliero was tho pofsihility lif slomgo in the 
tipper watarsP— Tho supply In tlie Tons is not had, hnt the 
command is bad. 

13. Q. I think you are of opinion, that tho .sanlah is a 
projeei that it is not expedient to carry oiil P—1 think 
(here sre very fair groniids fur going on svitli the innndit- 
tion canal for llardoi and Shnhjchaapnr to replenisli 
tiio Dutural rc-’crroirs when they fail. 

M. Q. Would it be available for ShnhjohanpurP— Yes, 
tiiu officer I hare sent hns orders to see to it. 

lo. Q. (Sir Thomat TZiWkiw.)— I lavo you got g.mg® 
records at Ilambava on the Sardab P— No. 

IG. Q. Biijnpusing tlicra was a partial failure of tlio 
mills before Soplcmbcr, would yon open the canal P— Thfs 
country HiiITerB os much from oxce-s of floods ns from 
drought, and it would be rather dnngemes to begin before 
Soptciiibcr, ns the ruin might fail and the canal do damage. 
- 1 don't think thoro shnnid be niiy difliciiUy about gotting 
in water. Tho woid “ iinindatioii " canal is n iiiisiiomer. 


•tho Biirdah'P— Wo Shan’t know onylhing 'about that' till 
tho olBccr on duty thero brings in his roport. 

2'i. Q. Mr. King Says you cannot drain Oudh on 
account of Hooding JannpurP — There hns beon trouble 
in Jannpur from floods. 1 am aWnys ' very doubtful 
wbothor dntinogo inoron-ioe floods ; tbo cffcot of drainage 
ia that it gets rid of snridns wntor between cnoh storm of 
ram. Tho worst Hoods are onused in undraiiied countries, 
bceaUBO tho natural depro-ssions on) full when a hoavy fall 
of tain occurs. Most of the misohief from floods lias oome 
from tho oyolono in August and Soptembor falling on 
undtnined swamps. 

26. Q. Are thoro ony gauges at .launpiir P— Yes. There 
was a' regular inquiry two or three years ago when tho 
Suiiding# nnd Hoods Bronoh pul special odicers, Mr. 
Eareanah and Mr. Gale,, to roport about it. Mr. OdUiig 
toriowed tho roport. 

26. Q. llavo yon gone into tho question of tho Bam- 
gangii project P— Very slightly ; I doa't know much about it. 

27. Q. Ono reason for hnnging that np was that tho 
supply in tho GniigCB would not Tio ouQloicnt ; that is, for tho 
Eastern Ganges ; that diflienlty would not occur in tho case of 
a onnnl from tho RamgangaP- I think it would; it is not 
a snow-fed river. 

28. Q. ITioro is plcnlv ol water in tho rivorP— No, I 
maybe wrong, but my idea in that it is ono oHboso rivets 
that Tiaa a big flood in tlic rains and would ’ niqniro 
oxpensiyo head-works, and (bat it falls to a very SDCall ebb 
in tlio cold wc.-itbcr, 

29. Q. Arc thoro any records P— I hero most bo old ones. 

Tliero was a greiit torn in 1809 for utilizing tlicso rivers anil 
gauges were miiintaincd. 1 diiro say wo could cet some- 
thing out of them. ^ 

80. Q. Tlioro lias beon nothing done since 18(50 I don't 
think so. Loid Mayo was keen nboiil these projects, hut 
Lord Northbrook, 1 believe, slopped them ; he decided to have 
only paying canals. 

81. Q. Are there any g.iugcs kept on these rivets P— Not 
now. 

32. Q. In Moradabad P— 2Iy Department does not keep 
them; 1 doubt if tho Uoinls nnd Buildings Brniioh do. 
Wo bavo gauges on tlio Ken, Karomnas-n, Tons and 
Itelan only. 

38. Q. Supposing the Ken Canal is sanctioned, yon won't 
be able lo take np tho other projwU, tho Dnssan, Bolan 
and TonsP—l gnllirr Gnrcrnmonl nro making special 
onoita lo xeernit staff; if wo have siiilioieut staff, we can 
do them. 

3'1. Q.^Botas innltcrs stand P— In 17 divisions nnd 46 
snb-divisions 1 linvo only 0 Imperial Assistant Plngincers ; 
2 ynst joined and 2 European Jtoorkee men. 

36. Q. What is yonr endre Fifty-four, I think. 

36. Q. Are tliero any further extensions propraod for tho 
Ganges CniiiilP— Yes, minors are to bo made and now 
distribntnrk'.'i. 
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17. (J. {lilt JVerirfcnM— Are any iiiiiiroTOinenls in pro- 
gros in BoliilkhnndP — Yes, in lloliilkliaiid there arc n 
number of streams and a very clumsy form of irrigation 

' with earthen burnt t ; wc havo been progreasing thoro with 
masonry dams; tliis year we have had sanction for two pro- 
jects costing nhnnt 3 Inkl s nitogelher. .Mr. Bull says he 
<an II nke a pakl'O bund in tiiu Kho river nnd is making a 
survey of it at present ; that will mulio a great differciico ; 
with earthen bunds wo luse thu early licc, ns the bunds 
nrc always swept away in tho floods. 

18. Q. (2’/ie J’m/rfciif.)— Is llicre iiiiicli water in tho 
Kho river?— •'! here is a lilt for tho rice country ] they havo 
done 17,000 acres of rabi with it. 

10. Q. Is extension possible P — Extension is not so 
necessary ns to iiuike irrigatiiin jierfcctly safe, 17,000 acres 
of irrigation in the dislrlet nrc very usoful. 

20. Q. One would like to double that if one could?— 
Yes, nil doubt. It might be possible to do more by going 
up the rivers. 

21. Q. Tho Itnmgnngu water does nothing No ; it is 
ono of tiio«o giant rivurs that it would bo vary oxpcuslvo 
to ldcklo,and you would got an uncertain rcliirii from itP 

22. (Mr. Jlfafr-il/'aeioneic.J— Wliy uiioorlalii P— I . 
hns an immense voluiuo of water wlien you don't roqnire it 
and' nonowlien yon do;' it is not a hnow-fod rivor; tho 
river T sjienk of honlen) oii Bijnor. « 

- 33. <2- (iS’if Ijtivolhoy siilTored from 

< Hoods along tho lino of the proposed inundnlion canal from 


87. Q. Mr. Ivons said yesterday, na regards West Aligarh, 
that tliero was not enough water; do yon agree P— No, I 
don’t follow him there. 

_ 38, Q. Do you think llio trnot is ono tiint requires irrigti* 
tion P-^It requires irrigation, but thoro is a good deal of 
bad soil, and I am not prepared to soy that it is worth it. 

39. Q. If it is worth it, do yon think you could got 
water lor ilP— I think so. Wo linvo too much water 
goncrally in October and Novombor ; in iJcccmber it begins 
lo get aenreo nnd is woreo in Jnnuury if thoro nro no winter 
tains. 

<10. Q. You have plenty of wntor in October for cxtcii- 
siuiis, hilt would you havo water to mature all tho crops you 
oonld give water to llioin P— Wo niiisl reckon on tho oiiniico 
of good lain about Christnins, Agrioultiira ollovoi tlio world 
depends on tho wenther; wc cannot niako irrigation so 
eortiitn ns to motcct tbo crops if tliore is no roinfail. On 
the Ensiern Jiimnn banal wc had 180,000 noros on hand 
nnd tho disehiirgD fell to 600 oiihic feet ; some of tho fields 
wore saved by dnnipncss ; others wore a poor class of crop 
that required only one watering. 

■111. Q. M'hoii do you roiuil tho wntor-rntoF^- When tho 

orop is niidor 85 per cent. 

42. Q. IVhioh was your innxiimim year on llio Eastern 
Jnmna P— Last year. 

<13. Q. You didn’t roniil innoh then ? — Very little. 

41. Q (jMr. Mttir‘Maekeiitia.)~ln 1896-97 did you 
give largo roinissions ? — Thera were bouio. 
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45. Q. Bara yon any experience of a year in wbteli tlie 
winter rains completely failed P — Last year was the worst we 
have ever had. 

46. Q. (Sir Thomas Stffham .) — Wonld it he poselhle to 
mn an inundation canal from the Eastern Ganges P — ^Yes, 

I think so, 

. 47. Q‘ Where would it take olf P— Jnst below Hardsmr. 

48. Q. Conld that he run on temporary head-works P— 

I think to, helping it with spars ; there is a very henry 
drop in the nver. 

49. Q. It has a sandy bottom P— It bos small bonlders for 
some miles below Hardwar. 

60. Q. When do yon begin yonr lands at HardwarP— 
That is a debatable point. In 1896-97, -when I was 
Exeontive Engineer, I began early in September; this year 
we did not begin till well into October ; the floods were too 
heavy. 

61. Q. How long does it take to make them P— Ittakos a 
long time to complete them. We keep inerensing onr 
discharge daily, as the bonlders rise in the cribs. Mr. 
Nhtbersole has started an experiment by which he proposes 
merc^ to give the criha proper stability with a basis of 
boulders ana then nse a needle dam with the liamboos that 
grow along the canal bank. 

62. Q. How mnob do yon spend a year on temporary 
bund P— Rs. 26,000. I think we have the cheapest head-works 
almost in India, 

63. Q. Yon have a paJsJta escape at Mnyapnr P— Yes, 
and another at Hardwnr. 

64. Q. (Mr. Muir-Mdelkenzie .) — Are yen in favour of 
the Irrigation Department making any extensions of small 
tanks in Jhansiand LalitpnrP — I think there is a good 
deal to be done in that way. 

66. Q. Would yon like to see the country properly 
snrreyed P — Yes. 

66. Q. t^ith regard to the Sardah Canal, year view is 
that an inniidntion scheme should be tried before any 6nal 
decisiim ia come to ? — Yes, I nm always in favour of 
making a scheme tentatively. 

67. Q- Yott would not finally condemn the Sardah till 
that has been tried P— No. 

68 Q. 1 see in Ondh, in the distriets which would bs 
covered by the Sardah, there is an enormous area of rice 
onltivatlon; ie the greater part of the area which is irrigated 
Iromjhils rice P — 1 don't know Ondh well enough to say. 

69. Q. If the Sardah Canal wore made, would it improve 
rice very much P — nice is a very perishable crop, and if yon 
have a supply of water for it, it must be a god-scud. 

60 ^ Q. If water is provided, le there a fair likelihood of 
its being taken P 1 think so. 

61. ^ Q. MrrHing in his report on the Sardah Canal gets 
out different set of levels from those of the carli-r officer, and 
the coiiolusion appears to nave been diawii frum that that 
tbi* spring level has risen ; do you think that a safe concln- 
Bion F — 1 think that is most nnaoconntable, because the 
level shonla have been extremely low when King's levels 
were taken. 

62. Q. When wore they taken P — In the cold weather of 
1896-97 when every well in the country was working. 

63. Q Don't yon think the drop in the levels docs not 
take place till the year, following a dry year P — No; it 
deoreoses very ^uiokly. 

64. Q. It bos been found in other parts of India tbat 
sub-soil water was abundant in that year, and tbat the 
drought was occosionod not eo muoh by any defioiency in 
the total rainfall as by its early cessation P — 1 have had a 
great deal tu do with spring levels and found different state- 
ments made with regard to them. 

66. Q. In order to obtain reliable data yon rcqniro much 
more carefnl observations than these P - Yes. 

66. Q. (Mr. Solerts .) — What are the rules for measur- 
ing spring levels P — You require a well that is not used for 
irrigation and one with a good supply in it and you should 
measure from fixed marks. 

67. Q. (Mr, Muir-M'aekenzie,)-~\fliat is necessary is 
investigation extending over a series of yean F— Yes, and 
a veiy carefnl selection of weUs. 

68. Q. In Rohtlkhand, if it were possible to get a big 
canal into the country, would it benefit it very much P —I 
should notrecommeud it till the small distributaries wore 
developed. 


69. Q. Arc there ccnsidciahle parts of Rnhilkhand that 
could never bo reached by any system P — I don't think so. . 

70. Q. Mr. Alexander said that there were P— My 
business has brought me mostly into irrigated tracts; 1 
cannot apeak on that point. 

71. Q. InMoradnhad andBudaunP— I know praottcally 
nothing about those distriets. 

72. Q, One of Mr. Barlow's proposals is that the Irriga- 
tion Diquirtmeot should oonstruet wells and take charM 
of well irrigation ; do yon approve of that F — No ; I don t 
think we could tackle wells. We conld help with field em- 
bankments hot not wells. 

78. Q- Honid a well constructed by Government com- 
pare inoheapneEB with one constmoted by a rayat P — Cheap- 
ness depends on the zamindor who has wora, stone, and 
other materials, rather than on labour. 

74. Q. I understand you to say that for the saving of the 
crop yon must depend on the occnircnce of the winter rains, 
but 1 don't see how that agrees with what yon say here in 
paragraph 11 of your noteP— We cannot get a full crop 
withent the help of the rains, though we can got a substan- 
tial crop. I was pressed last year to give water in October 
and November only to such fields as would be sure of a 
second and third watering. 1 said the oonntiy would rise 
against it. 

76. Qi Yonr refusing to give a supply at that time 
would not give yon a larger supply later r — No. 

76. Q. There is a suggestion in Mr. Webhe's paper tbat 
if yon are unable to give a second and third watering, you 
should make a remission ; what do you think of that P - So 
we do remit if the crop fails. 

77. Q. Tbat meets the case ? — Yes. , 

78. Q. (Afr. Solerts.) — Mr. Wobbein bis paper com- 
plains of the way in which Depnty Magistrates are appoint- 
ed ; whnt is the system P — Ho is generally a man who rises' 
from amin or zilladar and for longscTTioe auddistingnished 
merit becomes a Deputy Magistrate. 1 think the institution 
of Depnty Magistrates is perhaps the most wise part of our 
canal administration, ^His pay of Be 200 to its. 400 is 
good enough to keep him from etooping to extortion ; be is 
generally above snspleion. 

79. Q. Mr. Webbo says in bis paper—" Another blqj 
in canal administration is the ptomotion of Depnty Magis’- 
tratcE from the ranks of zilladars, these in tom being 
rcoTuited from the overse'ers and amins.” That is correot P 
— ^Yes. 

' s 

80. Q. Ho goes on to say m follows : — " Whatever the 
individual exceptions of sturdy integrity (and there are 
sonic) it is most inadvisable that men, who have graduated 
through the lower grades of office and have cither partici- 
pated in extortion or been necessarily eognizant of tho same 
by fellow snbordinates, slionld be promoted to high office of 
Magistrates for tho trial and decision of cases iti which 
fellow snboniinntcsaro proscontorB or accosed and the agri- 
oulturist the accused or coiiiplaiuante. What gaarantce can 
there possibly be when departmental bias and training are 
ail in tbo direction of concealment of dcpartuientik abuses 
and when departmental and Mngistrate are one and tho 
same." That is bis indiotment P — I should strongly oppose 
any obangein tho present system. The Depnty Magistrate 
has always been my right-hand man ; ho is the most trusty 
native official we have and wo always treat him with great 
respect The appointment of Deputy Magistrate is the 
goal onr men have in front of them, and it keeps them more 
straight than anything. This is one of the wisest insti- 
tutions Government have made. 

(The President.) — I agree with every word of that 

81. Q. (Sir I^emas Sigham.) — He is called a Deputy 
MagiEtratc, but 1 fancy the actual magisterial and criminal 
work he does is very small P — It is nothing ; he is altogether 
employed on revenue work Depnty Magistiates helped in 
the economy of water which has been effected. They made 
maps and worked with the greatest integrity and pluck ; it 
was through them that we got rid of the blot of tatils and 
corruption. 

82. Q. How many oriminal cases do they have ooming 
up P— One or two cases every month for each man ; in the 
old days 1 have known a Deputy Magistrate having 600 
to 700 cases. Now he is employed in the distribution of 
water and obocLing the measurement of subordinates, etc. . 

- 83. Q. (Air. Alittr-AIaBheRsio.)— Mr. Wobbe says in his 
paper — "The new system of irrigation with reduced aper- 
tures j’lus abolition of ‘tatils will contribute still fnrtlier to 
reduce suboidinate sulam; provided (a) that tampering 
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wUh nnd diminiglitng the iratcr-Bnpply nt iho Iiond of dis* 
tributary and falls is prevented ; (&} that interferonco with 
oiras or ecquonco irrigation oHioiaily pro^oribcd for tbo 
nBrionltnriet from each nperinro, or their dorangemont by 
onowikdare> dUadara and ovorseors is snitnbly paniebed." 
Is there anytlung in that ?— No doubt some snporvision 
is required. My staff is not good enungh ; vro wont o larger 
Enropcan clomont in it. 

84. Q. (SiriPAowaslffyAaTB.)— Doyonprcferloomploy 
Enropcan or Native nnpor subordinates P— I like a Native. 
If be ie a good man, no is put into a snb-division nnd that 
is n greot prize for him. 

85. Q. As regards tbo distribution of water botwcon tbo 
Eastern and Westom Jumna Canale, you ^any einco tbo 
improvemantx ibcrc bos been nvery muob higber dnty on 
tbo Eastern J omna Cnnni than before ; wbat do you do with 
the water saved P — This bos only been going on in tbo last 
two jears. One nso of tbo water saved is that fields that 
used only to got water at tlie tail of tbo distributary in 
the beginning of tbo fail ore now ns well off ns those nt the 

‘ head. Another thing is that we nto making minora to 
carry ont water farther afield. 

8G. Q. Arc yon taking np now Tillages P Aro thoy 
being admitted to irrigotton r— In a few eases. _ It was 
only begun when I went to tlio Eastern Jnmnn in 1893. 
Water will escape now into tbo Jnmiia nnd go to tbo Agra 
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dnnal ; this is tbo ohiof advantage gtuned. Wo bavo 
esenpes the whole way down into tlio Jmnna and Hindan. ' 

87. Q. Ilowmuoli goes from tbo Enstom Jmnna to the 
Agrd Onnsl P —Alt tbo distributaries tall into drains ; wo 
Lave druined tlio Eastern Jnmna tboronghly. 

88. Q. What beoomca of the wntorP— It is caught in 
the Hindan and Juinnn; tbo Hindan disebargo is improved 
greatly ; it wos designed for only 200 cuseos, but now wo 
Tiardly ever get less than 400 to 600 onsees through it ; 
this improvomont is dno to drains and escapes in the Ganges 
Cannl and Enstom J nmnn Canal. 

I 

89. Q. You sny the dnty in tbo United Provineos is 
100 ns eompsrcd with 8t in tbo Pnnjob ; but, on the other 
side, thoy tako water onorinons dintanecs ; you bavo not 
allowed for that P— I think it is quite clearly explained in 
tbo ptinted note. 

90. Q. (ilfi*.ilfuir>Afaeibensie.)— As regards the Sardnbi 
in wbat way will an innndntion canal bo of nso in testing 
tbo elficicnoy of tlio bigger projeotP— Tbo momont wo 
fill tboyAils the people will ask for water for direct Irriga. 
tion ; it Is the nsnal wny nil big canals begin ; the Jnmna 
and Choitob began in Ibis way. 

01. <2. Will it teat this msUor of aprlng levels P — I 
believe it won’t affect ^spring levels very mnoh if we don't 
stop well irrigation ; if wo obeek well irrigation tbo spring 
level will conio np ot once. 


SiB E. Book, K.O.T.E., late Booretory to the Government of India. 
(Lvelwto, 3rd February 1003^) 

Hole for the Irrigation Oomminion, 


[This note in only intended as an indication of tho points 
on which I am prepared to offer cridcncc.] 

Tiiero is no enbiert which came under the consideration of 
the Ucpaiiuirnl of Revenue and Agricnlture (from tho date 
of iU first establishment in IBSOlilt 1897 when Heft it) 
in which took more prsonnl interest than irrigation. 
With canal irrigation, however, onr Department did not deal 
directly nnd H was only when a project was refened to us 
for note that nn opportunity occurred to offer nn opinion. 
Our records include, therefore, no official cortespondonro but 
only confidential notes on rannl projects. 

3, This position never seemed to mo to be a right onO 
1 Imvo always been of opinion expressed firHl in my report 
to the Famine Commissioners ns n North-West Provinces 
ofiicor ond 6ubr<cqncnUy in Departmental notes tlint a definito 
inwgrommo should bavo been workcil out for nil India by 
tiio Jiovenue, Public Worla and Finaneo Departments in 
consultation on tbo system in wliicb Forest Working Plans 
in practice, and Pamino Working Finns in tbcory, aro drawn 
up containing programmes which are (o bo earned ont ns 
finances allow nnd as occasion requires during n given period 
of ymnt, Rubject to annual modificatioiia to bo dcclacd by 
(lie llcparlments named in consultation. 

3. Tbo Inigation Commission is praclirallr doing this 
work now, but mcaenros sltonld, 1 suggest, bo taken for mnin- 
taininc and developing tbo progrommo by making somo 
special represenLation of the Dep,artmcnU named rcsjion- 
siblo for its nceesSary modification in future. 

4, Tbo syEtein wlilcli, I liolim*, prevailed in tbo earlier 
years after the introduction of dcccntnviization was that eneb 
Fnn'inco arranged for its awn irrigation schemes, sending 
tliom np when required for Imperial sanction, wliereas my 
contention has been Hint Indio sbonld ,ba dealt with ns a 
whole nnd projects nnunged in order of relnln'o merit. 

6. 1 lost no time in putting forward lliesc views wben. 
ttt tboond of 1881, .tbo iCovenuo nnd Agriculluinl Deiwtt- 
inent was first organized. I append to tuia note tlio brief 
olispter of the prognimmo of tbo DcpaTtmciit so far ns it was 
eonuerned w'itb irrigation wbieli sketelies (bis poiioy (vide 
Note Y, Irrigation Projects). I vboTlly nflorivards, when 
tbo Sardab proposals enmo up, took tbo opportunity of 
jircssingtbcso views, nnd I remember tlmiBir Evelyn Baring 
[now liord Cnirarr) wiolo n nolo which I cannot now find 
intimating that bo quite oceopted (bo ]irincipIo Hint tbo 
irrigation sebemes for India abould bo dealt with on a coin- 
mcTcinl Insis, In view of tbo inctn Hint tho more iirigntion 
proved prufitablo the more its dovolopmont would bo on- 
conroged nnd Ibo moro money could bo found for now 
projects. 

6. Briefly tho views wliioii I urged Loth , in tho notes 
quoted and from time to lime in other notes woro that in 
allotting funds for irrigation India should bo loohed upon 
aa ono largo ostiito i that in somo Provinces or parts ot us 
Froviuoo water was gold ; In othcro cilvcr ; and in otbors 


lead ; that so far ns funds were nvnilablo for irrigoGon they 
sbonld first be devoted to those regions in which water was 
supremely iiecossary for prodnetive nnd protectivo purposes i 
that in those regions tlie gold price (eisily paynblo) should 
bo taken; that at present wo wero demanding only the 
prieo of lead; tbo difference being pocketed by tbo 
middiemen wlio were (licnisclvcs doing nothing for tbo land ; 
tiiat if tlic gold price were taken the profits woold be avail- 
able for otlier B-fiemcs, nnd that tbo mpld dovolopmont of 
ranala nnd other iixiration works would bo encouraged 
instead of, as was now the case, being discoumged by cither 
financial failure or insignificant returns ; tiint tbo Sardah 
projert nnd others like it, whntcver merits tlicy might 
intrinsirally pos«oss, were relatively of fnr less ntility than 
many projeets wliich had been or conld bo devised for regions 
wlioro wiitcr was a necessity, not a luxury. That history 
had fihown that canals hnd often Ixon taken whero water was 
least wanted ; that ony' such mistakes should for tho future 
bo avoided by the co-ojicration of DepartmentB— Imperial 
nnd Provincial— in loyiiig down tbo progranuno of tbo 
futuro— ” In tbo course of n voiy few years," I wrote “ tbo 
whole country will bo mopped out in accordance with ita 
requirements' for iirigntion in suoh a wny Uiat tbo liupcriRl 
Goveinmenl will bo cnntinuously kept informed of the 
tracts to which irrigation may bo applied without ilclay with 
the t^st resului.” 1 naked that ray suggestions miglit bo 
bubmiited to tlic eonsulcration of other Depaitments 
Gonermed. 

7. Tho broad view of tlio position whicii I rccnminendcil 
was, Ro fnr ns 1 know, never taken up until His Excellency 
Lord Curron adopted it in the nupointmcnt of tho present 
Comniission. Tho lievonuo nnd Agricultural llopartiuont 
was nt any rate nover asked to slinro in tho considemllon of 
any general sohemo. ilul still theio was work wiiioli tho 
Rovenuo nnd Agricultural Deiviiinicnt could do, from tirao 
to lime, which luigUl assist townrda tbo development of wbat 
1 will call tho general working plan. 

8. A most important factor in, if not tbo foundation of, 
n general scbcmo fur the development of irrigation in India 
must bo n knowledge of 

(1) Iho facts connected with irrigation in irrigated lands q 

(2) tho rointiro requirement for irrigation in unirrignted 
land. 

Tho Doparlnient bad already taken np ns tlio basis of 
nil opemlions for the intprovciuont of agrionlturo 
thron^ioiit India tbo Eoliomo of annual records. In that 
scbcmo tbo ricld was tbo unit. Tbo facts and conditions 
relating to cocli field wera to bonnnuiillv recorded. From the 
field to the vilingo was an easy step. iTio facts and statlEties 
for tbo fields could bo colleotivoly sliowii for tbo villages In 
such n form os to indicnio at a glunco its agriciiUnral needs 
and capabilities. A furtber slop was than taken. In view of 
ibo fact that tbo executive administration under which tho 
obomo woo to bo can'icd out loquircd tho records of u group 
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orcitrloof village to ie sniwiri-scd o spceLil oiEdal 
(called tins circle officer) } the • clrde ’ could for purposes of 
investication be tat™ ns the unit. The ej-stem is deseribed 
in pani'*raph V of Jlosolut'on lllj liOtli March 1897| in 
which It was written that “ half an hour’s cmmiuation of 
the cirelc hook would nseertain the cause of lailoro in any 
Tillage or gtt>“P villages and enable a remedy to be 
eagmstod. Of course n frequent cause of failuro would 
be £fccts in irrigation. 

’ 9, Whiit 1 desire to point out now is that there is no 
reason why the Agricultural Departmcnlsi are also 
the provincial supervUors of land records, should not bo 
able to supply a complete analysis ol each Province in regard 
to tho rcMive nccci of each and every tract in it for 


ireigation. While I was in the Imjicrial DcpiTtment our 
time was taten up in lannctiing and dcvrlopinu the system 
of circle boohs, ffc Could not then as); for results. But 
results should Is! forthcoming now, and if in some Pruvinccs 
they cannot ^et be given, still it should he ruadc a rad of the 
general working plan that the analy.«is of irrig.stioa, as wo 
may rail it, sliouM sooner or later Ic nccoinptished. 

10. I will give ns an illustration of tho need of such'an 
analysis the condition of things in a bnitcal bek of land 
between two of t'.o riser feeders of tlio Ganges in the 
Korth-WcNt Provinces Do.ab. Ihc vertical section of the 
sab'soil water tabic in such belts wliicli arc vciy numcroue 
bas^becn found (b^* talcing well depths) to be somcwliat ns 
indicated in this diagram— 



Hi and Rj nro the two rivers, say 10 miles apart. 
Between A and B tbo soil is consistent and slightly 
depressed in tho centre where jhils form in tho rams. 
The sloitos (mach oxoggerate d in the diagram) to tho riTcre 
• aro generally sandy or loose soil. Between A and B 
earthen wells can, os a rule, bo generally sunk. Between 
A and R, or B and R, tho sub-soil is too loose. But a 
most important point is that tho sub-soil' water is nearer 
tbo Buitaeo towards tho centre of A Bthan towards tho 
rivers. 


11. Sir Charles Elliot recorded this feature of Iho Dtab 
tracts in a settlement report on ono 
oi the Farrnklmlad parganas 
tint my fttintren to FaniEtio (giTiRg fv dingram). X conbnn(Kl 
tjommiMloncra. it in two belts further south-east.* 


■ 12. Now when tho Gances Canal was constructed its 
distributaries were generally led (diagonally)^ along tho 
strip between A and B, thus roplaeing wells which already 
existed, besides in many tracts hlocktng hy a diagonal 
course tho draiungo of tnc control j’liil system. We Irnd 
indeed in some tracts to appeal to tho canal officers to havo 
the distributaries realigned. But through it all tho strips 
Rj A and R, B got no irrigation at all. llie sub-soil was 
. ^ . too loose for earthen wells and the 

qsot^a^Tc. surfuco soil too looso for canal 

distributaries.* Tho result is 
that throughout many of tho Doab districts wo havo tho 
phenomenon of villages starving in a year of dionght 
alongside villages amassing wealth. 1 linve seen n poor 
viilago buying cart-loads of fodder at famine prices from a 
village 20 miles away which was Nourishing on those same 
prices. Sometimes indeed onc-holf of a village irill he 
starved, while tho other half, occimiod hy a different set of 
tenants, will, because irrigated, bo fiburishing. This illustra- 
tion servos to show tlmt on area of country must care- 
fully (innlyscd before tho need of its diffarent sections for 
irrigation can be undcretood. ' In tho Doab, for instanco, 
wo havo a largo number of strips of the A B type, many of 
which havo been doubly irrigated by canal ana well, wliilo 
tho parallel strips of tHo R^ A and B type an really in 
need of irrigation. Any general return would show a 
fairly high percentage of irrigation in tho whole area, and 
would obscure tho deficiency in tho dry strips. 

. 13. Now, ns a matter of fact, tbo dry strips yield excellent 
crops when they (ns some few parts of them do) rcccivo 
irnmtion from wells in those so^dions of them that ora level. 
Unfortunately the nnchcoked drainage of them to -the 
ainall rivers is continually eating away tho level portions of 
them. Two protcctivo romedics arc required. Firstly, 
inasonry wells; secondly, a system of tonucing and 
damming. In some few cases a specially industrious 
oiiltivating community adopted tho plan of terracing. 
It may .bo pointed out in this connection that the damming 
of lavincB and tenooity of slopes tends to raiso tho level of 
tho sub-soil wntcr tabto and tuns to fadlitato tho irrigation 
from ivolls. 


Id. I havo infficated that tbo circle hook system of 
providing an analysis of villages or groups of villages ought 
to load to a eompletc knowledge of the needs of each tract 
however small. I will now show how the same machinery 
which provides tho facts and statistics for tho circlo boolu 


can bo utilized to supply n compicto knowledge of tho 
drainage system of the snrlacc of every district in India in 
which cadastral maps (tho basis of tho laud rcconls) havo 
been prepared.. Almost the only exceptions aro now the 
majority of p(wm.-(nently-scttlcd districts in Lower Bcn™i 
which need little remedial action and the permanently- 
settled districta of Madras. 

16. In 18G9-70 I superintended the assessment operations 
in tho‘Qirwat.ahsil of 'the Fairukhahad district. Bofero I 
proceeded to a village it was tho duty of the vilingo officer,, 
to record on each field in tho map symbols roprerenting its 
itrig.aiiou rate i.f rent, local name of soil, and so on. I 
soon ascertained that the koy to tho distribution of soil v as 
tla drainage systemr I thoieforo required the village officer 
to ask each cultivator as ho caino to his field in wi at direc- 
tion the rain-water flowed and. to mark this on tho map 
with an arrow. Tho process cost nothing. A survey official 
(on i.'s. SO a mouth) had then to take up the m->p and 
divide it into soil circles and so on and in addition to draw 
ill strong coloured pencil the main drainage lines which the’ 
drrons easily inuicafed. In this way wo obtained. an 
nocurato map first of tbo drainago of a village, tlicn of a 
circliv then of n tahsil or adimnistrativo section of a distriit. 


16. Tho Surrey of tho district of Cawnporo to which l‘ 
was proceeding after Kartukhahad was just then being' 
begun in prepanation for me. I asked Mr. IVright, C.8,, 
who was superintending tho survey to carry out tho svslcin 
which ho did for tho whole district and the result is slhown, 
on small scale, in tho scries of maps of Cawnpore iilisils' 
in tho settlement report, of which a copy f is put up. A 
further nso to which these maps' 
wbleli gives ODV cumpie. woro put was that, of illn!.troting 
• ' ^ how the distribution of saline 

offioTCBCcnco (re/f) is connected with surface drainage and' 
tho maps foirovriug page 13 of my rbport on rcA aru worth 
stodyiiig, ns No . :! shows how c.isy it is.to soparatc on them 
tlio drainago catch basins from areas that do not hold 
drainage.' 


17. The Chief Engineer in tho Irrigation Department of 
tlio North-West Provinces told mo that these maps (on tho 
large scale) was more useful thou any professional level ' 
maps for laying out canal distributaries, and Colonel Clib- 
burn, ’who was under mo as Agricultural Engineer' at’ 
CawnpoTc, himself carried out tho plan in other districts, 
and in Ins work on canal engineering publislicd two years 
ago recommended it , for general adoption. Sir tValter 
J^wrcnco, whom I also had tho opiiortunity of advising, 
adopted it in Kashmir. 


18. But I would not, as Colonel Clibhum indicates in his 
book Icavo tbo plan to bo adopted merely when a distri- 
butary is projected. I would recommend that tho villaga 
officer bo taught how to mark tho drainage of tlieir fic& 
and villages and that complete maps should bo deduced from 
tho village maps showing tho draiimgc system of every 
adininislratirc circle in India excepting tuoso few where 
there are no' cadastmlmaps. It would he done within two 
years if not one. I havo thus shown how tho organization 
cJIccted by our Department lias prepared the way of a 
roinpicto analysis of tho need of each a^ioultaral tract for 
irrigation. 
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■ 19, Tito dllioi* 'steps wcijo ’ talteri. Tlift second' ■ri’fts to 
prove llio fact \7l>ioh BeMncdto bo genraony ignored timt 
eannl water .was,, in tlio traots, lot ns say, of gold and s'lm, 
bo!ng,sold at tlid’price of lead. And not only so but tlint 
tbc cheap price at wliicli it was sold led .both to rgricultnral 
degradation and to a wnnt of appreciation of llio true vnlno 
of irrigation. Tlicso questions nro so fully dwill with in 
my BummoTy on canal administmt'on (No. XXX) that I 
need add nothing liert. 

20. T^ic lliird step taken was to preach tlie doclrino of 
checking sarfnee drainage by dams and terraces. 

21. Iliad l.aken practical interesUn this question when 
Direetor of the Department of Agriculture and Land 
ISpcoids in tho North-West Provinces and hud begun expori- 
mrnta on n small scale on llio Caimpore farm. I was led 
to the appreciation of its importance by tbc sneecss of an 
En'-lish landowner whose cirporimcnts are described in 
Nof IC, Agricnltiiml Ledger, 1804, bnt I was taken from 
tiio Nortii-IVest Provinces before my own experiments were 
concluded. I may mention, however, that Colonel Pitelim, 
who was under me in the North-West Provinces and had in 
IROP taken up tho snliject (vide note, pge S, Proceedings 
Nos. 74 to 7C of 1887) acquired a fnrtlier interest in the 
question at Cawnporc, and when I proeiired his transfer 
to Gwalior, irns able (as the Commission is nwaro) to give 
pmetical effect to the system on n very large scale in that 
State. 

22. 1 .ain not dealing with tlio subject referring .to the 
Larger and more important irrigation worlw concerned with 
tlic formation of water reservoirs and Inkei by damming np 
till* rocks of vnlieys andfo on. T only allude to the system 
of terraeing willi tbe aisishinco of low dams. Tlie e.vicnttal 
differenro between tbelwo systems is tint tbc former ismoro 
conecnicd with damming np water nt its final point of oiitQow 
nnd the l.altor with cheeking drain.-igo nt ite iniltal point of 
onlflow. 

23. The Department assisted and encouraged an experi- 

ment taken up by .Mr. Ward, the 
Commissioner of .ihansi, and the 
notes in this rase, of wbivl, the 
proceedings are appended, may lie read as indie.ating the 
policy ndvncnfcd of prosomling the system on a large sealo 
in conneelion irilh famine work's. Tlierc Is ro.i«on ^to 
helicvc that tho Jlmnsi experiments were not condiiclod with 
BufScient continuity to ensure racccss, but liowever this 
may Iw oeciwion was taken in kming a draft Famine Cwlo 
to tile Prorinece, and specinlly in the ease of tho North- 
West Provinces (o commend lliis class of work n.s speeially 
mlnpled for famine Inhour. Hut ns a'ill be observed in tho 
nolo by myself to Mr. Doncll, dated 2?lli Juno 1897, it was 
foreseen that no success was expected * unless plans Bbonld 
be drawn up nnd u 83 'B'cm nolcrminod by oxpcriincui in 
nnticipation of n famine year, so Hint gnnf^ might he 
drafted off to such pinces ns miglit be considered worth 
Inking in liand without nnjp of lliO delay or risk of srnsted 
Inboor wliicli wonld 0 "cnr if schemes wero not ready.” 

24. If now tiio Irrigation Comlnissioncra sliduid consider 
it de<iiniMH llint attention sliould U* given to lliis class of 
work (as I understand from liTr. hluir-Mnckenr.io is not 
tmlibelv), I ventnre to_ suggest tlmt tho eonstniclion of a 
“•worJnng plan,” ns in the case of forests, should lie set on 
foot, under llio siiiieriiitcndciiro of .a well selected civilian 
nnd n first class engineer, in nny Provinco in whirli local 
conditions insllfy pros)xvls of wiccess ; that the drainage 
maps which I have Miown ran Iw siijiplicd nt very low cost 
should ho the hnsis of Hip working pl.an : llinl the sehcinc.s 
ahoiild (in the case of the Norlh-\Vcsl Provinces at le.a.st) be 
apjilicd to tho h1o]k.‘s (owarils tho small as well ns townrd.s 
the large rivers; nnd that until a drought occurs csperi- 
mental action shonUI he carefully taken in selected sample 
Irncta, leaving general action to he taken in n fnmiiie j’Oar. 

23. Ill view of the f.icl that damming and tiumcing tends 
to mtpo till) level of the water fable nnd to facilitate irrigii- 
tion h\' wells the work in one which lias n close comicclion 
■with irrigation. 

SO. To rrtiiin to tho work of the Itorenno Depart inent. 
Dcsides tho ndvniilnges inilimlcd in the incroding paragrapli 
(.liLsro is the farther advantage, which 1 uclicvc is antfirirnlly 
illuhlmted by Colonel PitehcrV works in Gwalior, Hint tlio 
held up water of t.ho ruins fertilizes the surfiice soil. Tims 
while sloping land tends to vonlinunl deterioration, so level 
Land cspccinily in thi.s rountry tends to eontinunl improve- 
nient. 

27. I say speomlly in Ihiu country because, cxcciilin 
almormally rainy eecttons of it, there senms reason to helicvc 
that the amount of iiinnnro rmshed out of tho air b}' tho 
fir.t falls in tho raiiij’ seiison is far in excess of that waslicd 
4own in Jiinropcnn countries. Hut while -jiaiiis hnre-laicn 


28 '?' 

taken to analyse the contents of'rt etibic foot ofnlrat .Sir- 
driTercnt seasons in Europe, nothing lias been done towards' jE, JOue%> 
snch on analrsis in India. , I Wo more than once urged 
that this should bo done, in order to prove the advantage of.' 
conserving tho watcr.of the first rainmlls of tho summer. , 

28. Wliotovcr may bo the ' esse elsowhors there seems 
prbiid facie reason for presuming that the ntmospheto over- 
the Noitli'Wcst Provinces and Ondh and especially in the' 
south-eostem tracts mnst contain an exceptional quantity ■ 
of inannrinl elements in a usofnl form. The conditions arc ■ 
theso.^ Tho face of tho onuntry is covered by tlic daily’ 
droppings of some CO millions, aay, of human beings, nnd of 
n^lnrgcr number of cattle wliioh lie exposed to tbc snn .and 
air for a period of five or six months. Tho greater portion ‘ 
of tho cattle dung is, it is true, dried for fncl, hnt the semp-' • 
ings remain while the ashes, nnd, daring the four months of 
the mins, the diimr, nre conserved for mnnnro whioh is 
spmd over fields at n slmllow depth in October. In April n 
dftily dry wind begins to blow which incrcnscs in beat and 
strength until just before the rains. It docs not blow at 
night nnd, wliat is important, tho winds do not carry mnch 
beyond tho liordors of tho North-West Provinces. The 
mnnnrial elements, whatever they arc, are hung therefore 
over the land, ns indeed is indicated hj' tho thickness of tho 
linzo in Mny nnd Jnne, and mnst be brought down by tho 
first heavy min. 

20. Two ymrs ago I suggested to Mr. Mollison (the.* 

Imperial Agricnlturnl Ofllecr) that he should take up this 
({ucstion and ho may probably linvo done so. It would bo 
interesting to know what is tho value of the mfn-water 
which has to lie conserved nt each season of the year, and I 
may add in this connection that no ono who has camped out 
in the Nerlli-West Provinces in May can dishclievo in the 
{lower of Hie wind to distribute snrfaec dust, for in the 
ncighliourhood of n rch plain tho air is ns if filled with snow 
which is blown over ciiltivatcd land hut much retained in 
the air. Fortunalelj', n.s America has proved, reh if not in 
excess is n useful mnnnro. nnd I conld specially point to Sic 
0. Ckosthwnito’s note on the extraordinary Wifity of lands 
near the plains of excess rch which will be fonnd in Hie reh 
report. 

?0. I will not further into this suhicct, but will pn8.s 
Ion cogiialc question winch concerns llie utilirntion of 
water^ of drainage conrses, rivers nnd streams which is 
supplied hy (he oarltcr falls of min in tho higher lands. 

My attention was finit drawn to this subject by Sir Colin 
Scotl-MoncricIT's work on '* irrigalioii in Pmilhorn Europe.” 

In 1893 1 circulnled on extmetfrom this work (vide Agri- 
caUnral Iicdgcr No. I of 1803 ; also p.aga 9, Agricnlturnl 
ludger No. II of 1897. quoUng tho 1898 circular). In- 
formation was called for from every Provinco us to nction 
tnken or practice prci’ailing in connection with dams nnd 
with RPccinl reference to tho fertilization of land by 
deposit of soil. Some of the replies nro veiy interesting ond 
suggestive nnd have donlAlcss liccn read 1^- the Irrigation 
Commisiion.^ They indicate that in sarao of the sub- 
Himalayan districts the proctico docs prevail of ntiliring 
water descending from the hills during tho min.s. 

91. In the ahsence of nny funds or executive suhordi- 
nntc.s the Itcvcnuo Department could do little iiioro than to 
draw attention to Hio subject nnd to direct its discussioii at, 
the Agriciillurnl Conferences of 1893 nnd 1895 nt Simla. 

Tho only positive nction which wns taken was to instruct 
tbe AgricuUnml Cliciiiist to caivy out n snmil experiment nt 
Dchm where it wns llionght that tho canal distribiitari'cs* 
would give facilities to n fair trial of the value of the flood, 
deposit. But owing jjierhnps to Uio fncl that ho was new to, 
the Gflunlry nnd had insufiicienl engineering nssiBtancc, the 
experiincnl was not carried out. But it is ono Hint, now on 
Ira^wrial Oireeter of Agriciillnro hna been npiioiiitod, can 
ho institnled with some chance of snccess. 

92, Tiio most imjiortant point lo wliieh, in iny oninion, 
ntienlion should ho given, at any rate in the initial siago 
of experiment, in tonscert.sln tl o furtilixiiig volnc of descend- 
ing water at difTorcnl jicriodH. Tiiis may ho done in two 
wnj'B— 

(1) by niinlysing tho water nnd ils deposits -in tho laboro-*' 
lory ; 

(2) hy testing its pmclicol mine in tho fiold, 

33. I heliovo it will lie fonnd Hint ns in the enso of rain- 
fall the vnliiahlo water will he found to ho tiint snpplicd'hy 
tho earlier river floods of tho rainy season . It Is rcasonnhlo , 
to pmsumc that tho humns nnd decayed vegetation which 
is washed down drainage couises hy tho first weeks of heavy 
rainfall siinplyfcrtiliriiiguntcrwhinh is not contained In 
the water flowing down those conrecs wlicn thoy liavo so to • 
speak been oiico cleaned, nnd when the looso sarfoco deposit. 
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in tlio eatoli l^asin from vliich they nro fed has been already 
roniorcd hy the early floode, 

84. It ia indeed the cose that the Canal Dejurtments 
have from time to time tried the cilect of silt deposited by 
canal voter, hnt it may bo douhtcil whether attention was 
^ren to the apecial capture of that water which was likely 
to bring feifiiizing matter. At any rate the result of those 
esperiments which were brought to my notice woa that the 
eilt was not fertilizing. This result was also due to the 
circumstance that the canal water flowing rapidly through 
well defined beds secured sand from the sides of the 
clianncls. 

36, ‘Wliat seems to bo required is that the water should be 
brought to the orca to bo flooded at a slower flow than that 
which obtains in our larger canals. However this is a 
question with which I am not competent to deal, I can only 
urge that the problem should be taken up by our ngrienf- 
tnrul and engineering experts, and that it should bo definitely 
decided in all localities which offer facilities for arresting 
descending water and utilizing its dcpodts—(l) what is the 
value of its fertilizing matter at dilTercnt seasons and 
especially in the earlier floods ; (2) whether the deposits can 
be profitably utilized. 

86. I suggested to the Agricultural Director (Mr. Molli* 
son) two ^eors ago that the question should bo worked out, 
and I believe ho lias taken measures for the analysis of the 
water. But the experiments should bo carried out with the 
assistance of ci^tt engineers on a suflicicntly large scale 
to sot the question ot rest. 

37> An important issue which the subject raises in eon* 
nection with irrigation is the efTcct whieh the system of 
arresting drainage flow liaa on the sub-soil wat'er level. 
I believe tliat in Colonel Pitcher’s low dam system in 
Gwalior it bos been found that tbongh the dminngo comes 
from small catch ^ basins in hills covered with scanty 
vegetation, the fertility of land covered by the arrested wulcr 
is improved partly by the deposits nnd p-artly by the in- 
creased moisture below the surface. The results which 
would be obtained by arresting the Himalayan and other 
mountain drainage ought to ho much more imporiant in 
both directions, nnd it seems po.ssiblo that, if attention is 
directed to the cnrHcr flood waters only, the fertitizing 
matter might bo carried down for deposit on ngricultura! 
lands ot a considcrablo distance from the mountain ranges 
through the system of canals nnd minor dlslrilmtaries which 
already exist. At present there can bo little doubt tlinl vast 
quantities of fertilizing imitter are carried down by themiun 
canals in the rains from «he hc.ids of sneb rivers ns tho 
Ganges nnd ^ <lumnn nnd are poured into those rivers again 
cither ut tho junction with them of tho tail of the cano? or 
hy escape channels. 

88. Tho only other point to which I would draw attention 
now is the liann done to agricultural hmd by tlio fncilltioa 
given for flash' irrigation from canals, i'ho water in the 
irrigating season is probably free of fertilizing matter and 
by over-fioo'ling exhausts the land prematurely. '{ his evil 
is shown in my note on canal irrigation to bo cnormouclv 
enhanced by the unduly low rates which are paid for canal 
water nnd which tempt tlic cultivators to pour water in 
unlimited quantity over poor land wiiich is further im- 
ixuverished by the excess drencliing whicli is received 
wlien 1 accompanied the Famine Commis-ioners in their 
lour in the Noith-TVcst Provinces this view was strongly 
urged hy a very intelligent English planter wlio>o csfnlcs 
were iirigstcd hy canal, and I have found this opinion to 
obtain among many other intclliecnt acricultnri.sts. I sm 
strongly inclined to tlio belief tlmt in all working plans for 
irrigation in the future a slight ‘lift ’ siiould bo preferrodto 
flush irrigation. If noter is ‘ gold’ it siiould be economized. 
A system of nothing but flush irrigation, bc.sidrs doing 
harm to mncii of the land watered, restricts tiic supply 
which could ho carried to other tracts which nerd it. 


89. I will supplement this note later on I 7 a summary 
of the suggestion which it contains. 

The points on which I make suggestions are— 

( 1 ) that there should ho a working plan (ns in forest 
administration) drawn up for nil India'and c-ieh 
Province. This is being done by the Irrigation 
Commission ; 

(• 2 ) that tlio principles in wbieh the working plan is 
based should be clearly enunciated ; 

( 8 ) that one principle should be to DMord funds to 
schemes in order of rclotivo ment, instead of 
allowing each Province^ to take up its^own 
seiicmcB, many of which moy bo relatively 
inferior or, ns I once wrote, take water fitCT 
where it is ffold, then where it is silver, then 
wbcTO it is lead ; 

( 4 ) that some controlling authority— Imperial and 
Provincial— must succeed tho Commission to 
Bcciiro'the development of the working plons 
and cxccntivc action ; 

( 6 )- that (as in the case of forests) no mnterinl modifica- 
tion of tho working plans should bo_ allowed 
except with the sanction of that authority ; 

( 6 ) that an ni-nlysis, with respect to its need for irriga- 

tion or treatment of drainago, should be made 
for every iigricnltnral txnot in India on tho 
system described in tho tliird of our 1807 Keso* 
liitions. Tills could bo done in tvro years ; 

( 7 ) that a drainage map of all oCTiculturol tmefs in 

India which have been cnuastrally surveyed 
should bn made. This could be done on the 
system on which drainage maps wens made for 
the Cawnpore district at little or no cost in two 
years ; 

( 8 ) that tlie controlling anlbority of (4) above should •' 

arrange for a working plan for each tract for 
which tiie Irrigation Commission lios not pres- 
rribed; 

( 9 ) that an analysis should be maintained of the 

fertilizing value— 

( 1 ) of the c.arly min which I rings down much ferti* 
lizing matter from the atmosphere and should bo 
therefore eonsorved ; 

( 8 ) of the early floods which bring much fertilizing 
matter from the high lands ; 

( 10 ) that the treatment of trsets, of wliich soil is washed 

away by drainage, by eystems of dams and bunde 
sliouldbe carefully prcscrilicd 1 

( 11 ) that the physical conditions of belts between 

small rivers in the Doab vfirsl described by Sir 
Charles Elliol) sl.onld be examined as nn illustra- 
tion of the newl of dealing with many small 
tracts irparatcly ; 

(13) that wherever circumstances admit, a mop of the 
sub-soil water table should bo made (as in Sir 
Clinrics Elliot’s illastrations) ; 

(13) that canal water sbmld bo sold at 

MS n-arlyns conditioni odmit its 
full commercial value ; 

(14) that a short lift is better than flusli 

irrigation ; 

(15) that rlieap flush irrigation is 1 arm- 

ful to iigricnltural iiitcrests 

( 10 ) that with reference to (u) nlmve 
canal distributaries should bo used 
for depositing fcrtiiizii g matter on 
agricnlturat lands in the earlier, 
days or weeks of tho rainy season. 
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(TAe PmWenf.)— Tho first point token up in year 
memorandum is that of working plans. "Would you deal 
Tfith each Province separately and have a working plan for 
caohf 

(Sir Edward Bud*.)— India, I thinly should he treated 
as a whole. Ton might wish to give nothing to some 
Provinces. 

{The Pwirfenf.)— Tlio converse would be to allnt a 
certain amount to each Province to use as it likes P 

{Sir Edward would condemn that. 

(PAe Presirfeni.)- Dealing with India ns a whole your 
allotments might go beyond the labour market in some 
Provinces F 


{AirEdward Pi/ri.)— Hint would be a matter of detail. 
Tho scheme must ho modified to suit local conditions. 

{The PrMiiicni.)— The second point is that of control. 
Should not that rest with tho Inspccior-Gcncml of Irriga- 
tion P 

(Sir Edward PweA.)— "IVonld he take wells, etc,, under 
bis control P 

{Sir Thomas Eigham.) — Sir Edward means not to have 
all in the hand'* of one man. 

• 

\Sir^ Edward Pwel.)— I mean that in my experience of 
administration in India the recommendations of many 
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CointnisBioiiR liftvo bccli siiopTy laid on tlo I will 

civo one instance. ll\o Faiuino Cominiesiou’s rccommcuHa- 
Uons wonld not liavo been carried ont nnless followed by 
tbo institution of a special department to see that they 
were carried out. If tlie ro|H)it had been left witbont a 
controlling antliority to see that tbo Commission’s 
recommendations were carried onti very littlo would hnyo 
I'een done. Tbo Agricultural Department was created in 
18S0 with tbo direct object of seeing that tbo recommenda- 
tions were carried out. "Wo got the various Provinces to 
'''accept tbo principles, not by putting tlio recommendations 
bf^oro ihoni) bot oy jind discussing "with local 

auiboritics and bolding agrioultnral conferences. 1 refused 
toi.'ike up my appointment unless allowed to travel ond 
consult local nutborilics. T\'’orking plans were csirried out. 
I spent two years on special duty and ^ developed n revised 
working plan mado out' in consultation with tbo local 
authorities. Tliis was published in 1897, and stated the 
’ principles wbiob bad been agreed to with the local anthoritios, 
but sinco then tbo Provinces bare been left to tboinsolvcsand 
bare not done wbat they agrood to do. For instance, they 
agreed to appoint amcnitwal exports in each Province. 
To tliis ^y uio Pnnjab has not got one, nor Eongal. _ Your 
Commission won't succeed in attaining its object if the 
Provinces aro left to themselves to carry ont your reconi* 
mendalions. 

{Tic PreaWenA)— 'Has tbo Agricultural Department 
given up the supervision of work since 1897 f 

(iS'iV Pdicani Duel'.)— The Secretary has so much work 
to do that bo can only deal with tbo records before him. If 
the Commission’s recommendations aro to bo carried ont, 
there mnst bo a controlling authority to derelop their 
working plans. You can scarcely have bad time to draw up 
a working plou in all its details. Tbo system works 
Eplcndidly in tbo Forests. Thero is a definite working 
plan which him got to bo canted ont some time or other, 
flo modification is allowed without tbo consent of tbo 
central antbority and tbcio is a Board of tbreo memboni, 
each Province in turn sending a member, tbo Inspector- 
General being ex-ojUieio member. 

(Mr- Mttir-Maekenzte.)— You would have tlio samo 
euporviaiou as regards wells, etc.? 

(Sir JSdmrd Puofr.)— Exactly. 

(2%e President.) -;Tho Board would settle tbo grant to 
bo made to each Province 

(Sir Edfsard P«el’.)— It would occupy the same relation 
to your Commission that our department did io.tho Famine 
Commission. Wo liad no control over funds, but made 
recommendations. For instance, tba Famine Commission 
recommended the formation ofn Yetcrinaiy Department. 
There were no funds to admit of this being done for Eome 
timo, but tbo recommendation was earned out eventually, 
wo making certain modifications as wo had more timo than 
tbo Commission to go into details. 

(Afr. JUndaliar.}— Tbo iDspeotor-Goncral might bavo 
annual conferences with the revenue officers. To revert to 
tbo first point, if funds were given out in order of urgency, 
the Pnnjab might got none for many years? 

(Sir JSduard Buch .) — Ae an illuBiration of my meaning 
I would refer to tbo Saraan canal where water would only be 
reijuirod in years of famine. 

(Sir Thomas lligliam^VLaay other considerations come 
in. Canals in tbo Punjab may not protect against famine, 
but may give ouormonB retura on your money P 

(Sir JMteard Bvek .) — Tbo need for protcotion is one 
merit ; tbo price yon get for water is another merit. When 
you como to consider the money spent on canals you will 
find that muck has been spc'nt where water was not really 
needed— in Orissa for instance. 

(jPAc President .) — To go on now to sixth point. You say 
"A most important factor in, if not tbo foundntioii of, a 
general aobenio for tbo development of in-igation in India 
must be n knowledge of — 

(1) tbo fads connected with irrigation in iirigatcd 
lands : 

(2) tbo relative re^nircmciit for iirigation in nnlrrigntcd 
land. 

(Sir Edteard Each .) — The Doparlmcut has already taken 
up as the busts of all operations for the improvement of agri- 
culture tbrougbont India the sebomo of annual records. In 
that scliomc the field was the nnit. The fauts and conditions 
relating to each field were to bo annually recorded. From 
tbo field to the village was an easy step. The farts and 
statistics for tlic fields could be collectively shown for the 
villages in snob a form ns to indicate at a glance its' agri- 
cultural needs and capabilities. A further stop was then 
Vol. IV- 


taken. In view of tiic fad that the cxcciitiro administration 

under which tbo scheme was to bo earned out required tbo' Buth. 

records of a group or circle of .villages to bo supervised a ’ 

special officim (called tbo circle officer), tbo ‘circle’ could for 

n oses of iavestigation bo taken as the unit. T£o system 
istxibcd in j^graph V of Ecsolntion 111, 20tb hlarch 
1897, in which it was written that " half on hour's exami- 
nation of tbo circio book would ascertain the cause of failuro 
in any village or m'oup of villages ond enable a remedy - to 
bo suggcstca." Ofconno a frequent osuse of failuro would 
bo dofccis in irrigation. 

(Mr. Mvir-Maekenzie.) — In Bombay I doubt if you 
could find information about iirigation ^m any of our 
circle books. There ought to bo remarks mado as to jmssiblo 
sites of tanks, etc.? 

(Sir Edward Buck.) — It sbould bo the duty of the con- 
trollhig authority to see that information of that kind is 
lecordra. If it is decided that the oircle book is the place to 
record tbo needs of irrigation yon must provido a controlling 
authority to consider those needs and the possible ways of 
meeting them. A good Collector finds a oircle book so useful 
that ho does soo that the books ore kept up. When a villogo 
is found to bo in a bad way tbo analyses as regards irrigation 
aro more easily made than any others owing to its being a 
permanent defect. When I was in Cawnporo not long ago 
as an experiment I called up tbo books of one cirolo and it 
took mo just half an hour to ascoitain what villages had 
declined and to ascertain tbo cansc. 

(Sir Thomas Eigham.)~'&ui if you bare a largo sebomo 
you do not want to know tbo conditions of particular 
villages? 

(Sir Edward Buck.) — 1 think you do. 

(Siir Thomas Uighamt)—Cad\di not tbo District Officer 
toll you all you want to know P 

(Sir Edward Buek.)yT>!o; be would not have tbo 
information without tbo circio books. 

(Sir Thomas Bigham.) — You might want to give some 
villages a stop up oven though they wera not going down ? 

(Sir Edward Buck.)— I think that the best illustratioii 
of tbo noccssity for a detailed examination is given in my 
note. 

(Sir Thomas Biffham.^—Jor a largo contract nould you 
depend on tbo circle book? 

(Sir Edward Buck.) — Not perhaps for a general eobomc, 
but when you come to distribute water from a main 
cbannol. This is exemplified by tbo canals in the United 
Provinces. {Z’o Sir Thomas Bigham.) — "^Vben I said that 
the District Officer would not have tbo Information 1 meant 
that ho would not unless bo had a circio book, for with it 
bis knowledge is very perfect. I put my eleventh point 
forward ns showing tlio^ necessity for a detailed onulysis of 
each village and arranging for the distribution of water. 

But the circle book can only bo utilized for a working plan 
where you have a cadastral surrey. Eastern Bengal 
occupies the chief orca where you have not a cadastral map, 
and there tbo needs for irrigation aro not pressing. Tbo 
circio boolcs will' giro an analysis vritbout any cost of tbo 
irrigation needs in places whore they hare got a eadastruJ 
map. 

(The President.)— To go on to tbo sevontb point, drain- 
age maps. , 

(Sir Edward Buck.) — These maps ore required not only 
for cenal irrigated tracts, but for all questions connected 
witli dams, bunds, drains, etc. They would bo especially 
useful in tbo Central Provinces where the system of field 
embankments is so much In rogue. In Cawnporo four men 
on Bs. 20 a month suporvised tho preparation of tbo maps 
and did tho whole district. Tlicy did four villogcs every 
morning and other work at tbo same time, analysing rents, 
soils, cte. Besides n drainage map gives a hey to tbo distri- 
bution of tbo soils which at first sight is apparently unin- 
telligible. 

(ilfr. Mujr-Maekenzie.)— In Bombay, wo bavo position 
clusscs of soils. Soils lower doiru pay an anna oi two more 
than tboso at tho top of tho diainngo land. 

(Sir Edward Buck)— It is a general rule that soils 
higher up the drainage lands arc lighter than those lower 
down, 1 bare also advocated investigatious into the value 
of early flood n atcr. No investigations have yet Lcou.niade 
to show bow much bettor this water is than that of the later 
floods, nor have any stops "been taken to use the water for 
fertilising fields. TIio. fcultivators have t.alien action in a 
fow placed, but the administrators of the countiy have done 
nothing. - - 

2 !• 
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(T/jc Pm/ifttif.)— ‘'Vliiit is your opinion iw to omploj'ing 
fumino labonr on tho constraction of hvmit and field 
OnlKinlsmontfi F 

(Sir Edward Jliicit.)— We discussed the question at an 
agricultural conference at_ Simla, and it vrns adriscd tlmt 
wiioro Buoli ^rorl;B were likely to improro tho land they 
should he included in the foinino programme. I have not 
been able to ascertain if the recommendation or rule as I 


uin^ coil it has been carried out. The sites of such srorlcs 
should bo fixed beforehand. No one has been appointed to 
do this. There should bo an authority appointed to see 
that this work is carried out. If it is to bo done tlicra must 
bo a special officer with nothing else to think of. This 
necessity for a controlling outliority is tho main point on 
which 1 wish to hare my evidence considered ; and the nr.\t 
most important point is tltat of detailed surrey.s on the 
basis of the circle books and village maps. 


Supjalamcntari/ noio 

In 1878, i.e„ towards the end of tho great famine of 
1870*1878, a Commission was appointed by tho Secretary 
of State niidcr the presidenoy of Sir James Caiid to recom- 
mend tho nicasuics that might seem to them necessary to 
protect the country against the consequences of drought. 

One of tho most important of their recommciidations 
which was carried into effect in 1831 was tho creation of a 
department which should deni with the main portion of 
the ether measures whicli they advised. 

In 1897 a series of Ilosolutions, drawn up after consulta- 
tion with, and pmetically in agreement with the views of," 
every Local Government was iisiicd, which, while cxjilnin- 
ing tho action which had been taken nndcr tho direction 
of tho new department between 18S1 and 1897, sot forth 
tho sclioino which had been framed and was to be main- 
tained with tho main object, above noted, of protecting the 
coimtrj' against the coiisequcnccs of drought. The improve- 
ment of ogriculluro entered lnr«l3' into the scheme, because 
the ineienso of the food supply' which might result, would 
tend to iclievo famine, but one of the chief questions to be 
dealt with was of course protection by irrigation. 

Tho now dop.artmcnt was not executive and had Uictcforo 
no funds for initiating or carrying out irrigntiou schemes. 
Its main function in this direction was to establish a 
system by which the need of every ngricuUutnl tract for 
iiTigation, or any other remedial or protectivo nieasare, 
could be nccunvtclj ascertained. 

An attempt to cslablisli such a system bad already liccn 
made in tlio North- IVct-t Provinces by tlio onlj- so*called 
Agricultunil Department in India, created by Sir John 
StRichey, unditwas tn a recognition of its imporionco by 
the Fnmino Cunimihsioncn, that I was selected by the Oor- 
eminent of India to extend it to other Provinces. 

The inlroduetion of the system into tho various Ptovinvcs 
took many years to accomplish, and indeed it w'as only 
within tlic last two or tliree years that Mr. AInir-3Iackcnzie 
ensured its iiilrudiiction into the Domba.v Presidency. It 
1ms, liciwcvcr, been in working for a sunicieni niiral>er of 
years In some Provinces to give atstiranco of its nliimnto 
success under effiuent and clfectivc direction. 

Tiio system is so fully cxnlaincd in the Erst three of the 
Itesolutiuiis that I need not ilo more than briefly dcacribo it 
here. But I would first lay stress upon this jioint. If it 
was thought neicssary and dcsiiublo by the Famine Com- 
missioners, and on their rccomraciulation hytheGovem- 
luent of India .and the Secretary of St.atc, to Catablibli tho 
machinery which has been created and is now in working 
with the main object of aiding in the prelection of the 
country against the consequences of droaglit, it would, 

1 ventnre to urge, seem dcsimbic that the qirc'ent Commis- 
sion, which has tho same object in view, sliauld, in 003* 
gencRil programme wliidi tlicj* iDa3' recommend, advise that 
fullest possible use should lie made of the machinery 
created. 

I n ill not pretend that c.\tcnMre as the machinery is it 
has been expanded at gre.at cost, Iccanse, in fadlitnting 
land seltlcments, it has, m most Provinces, move than vepaid 
increased oulla3', ns was proved ly the I'nminc Cuminission 
of 18b7. On the contRuy, I snggebt iliat tlic vcr3- sniall 
cost which its utilimtion doaiunds is one of the iitrongest 
arguments in favour of usiog it. 

I take it Hint there arc two iliisscs* of country needing 
irrigation VI bieli demand rcspcftivcl3* two classes of irriga- 
tion Ecbcires, viz., (1) those tr.acts wliirli can nt once, 
avithnut nn3' vcr3' clabonito enquiry, be pronounced to .admit 
of protection, pivltid or complete, b3' large irrigation works, 
such as great rii L<r canals, the construction of lakes and 
impoitant reservoirs b3'_danimiiig, etc., and (3) tho^ which 
reqiitro after clnhorntc invcbtigation detailed treatment by 
wells, small canals, tho dainmiii;; of drainage (snch ns has 
been cCectcd in Gwalior), or fiooding. Even, however, in 
tlie ciibc of (1) detailed enquiry is necessary in working out 
the proper distribution of the water. And it is in all coses 
in which detailed iiiTormation is required Uint (ho 
established system may bo fonnd useful. 

Beferring now to tho sybteiu, explained in the lieso. 
lutioiib, tiie I'.ib!'. of it is tiio iinminl iccuni, e.ieh ye.ir, of 
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the conditions and circumstances of each field ht* tho village 
ofliccr. Tlic facts and statistics of tho fields are tlien 
totalled and Icdgercd for the village. Tlicsc, again, are . 
totalled _nnd Icdgcicd for II circle of villages, say 60 or 60, 
by a ciRslo ofliccr who suporvisos tho village office! a of the 
circle. ^ From the facts and si.atibtics thus recorded a circle 
hook is coiitpilcd from wliich it is easy to detect tl.c 
progress or decline of every village or group of villages, 
as well ns the special need for protection, relief, or iinprovo- 
uicnt of any kind. 

TJic_ olliieis of tho district btatf arc rcquiiol to 
peiiolicaliy cvnminc tho books on tour and to note their 
oqiiiiicn wlicthor nnv- remedial iiicaburcs arc'ncccssar3’. 

Let ns Lake now tho application of tliis system lu 
inigatioii, including in that term any action connected witli 
draiiiam*. It iS imiKissiblc to expect Hint, with nil their 
other duties, tho district btafi (nn wnric out any such 
aimb'sis ID ditail of tho \’ar3*ing agricultural ^cts of their 
district to justify the expenditure of public funds foi 
purposes of protection. M'liat seems required is iho 
co-oiicratiui of experts for the investigation, lint there 
is in each Province a Department of Agriciiliure .and Land 
Eecerds whicli was Epcci.aIIy appointed to work out in 
(o*opeiation uilh the district oflicers what has been ternud 
the " district analysis." If that department he pioperiy 
strengthcnc'Litionld, innfew 3'i‘nr3, secure a fatisfaLtor3' 
cxpostiion (with maps) of the iclntiro and actual need of 
en-h ti.ict for protection by irrigation. 

Assuming Ibat Ibis measure l>e carried into ■cITccI, 
it would 1 m! iierCwar3* th-nt the Provincial Dcisntment be 
blrciigthciicd by one or more ofTicciu to be made siueially 
responsible for loinploting tbc analysis. At least one 
ndminivlRTtivc assistant (a civilian) and one selected 
inginrcr would be rcquiicd. It would depend uiien Ibe 
funds available and (ho into of progr^c: Iiowfar 

tho btair should ho fnrtl.tr iuuii'iised, but in m3’ opinion it 
would U* fon»*l-iliat more than one engineer would be 
wanted- 

• I may point out, however, that the most important and 
-’xjtcii>iv e part of tlie machinery (tho village officers) and 
-ciirlo officers is an nlrc.-.dy paid agency doing (so farius their 
expansion for tho land rccor.l S3*t'em is ronceniod) remu- 
nerative work. 'Iho coat which would fce required for tlie 
ntilisalion of their work in (he direction of district an.vl3*sis 
would form a very s moll percentago of tlio cost of tin* 
suboidliiiile ngcnc3', and it would bccma pity that tlie 
information recorded and ledgorod by that agonty and iT:id3 
for iibP fihtmhl fail to be cllcctively utiHsod for winit of a 
little nioio ixjicndituic. 

I will tike now one or two illustrations which wit) 
iiidiiiitu the nature of the Investigation contemplated. 
1 have in a paiwr ivlread3’ suhniitled to the Commission 
explained how' in rcitain ofthc Doab districts in tlio Norih- 
AVf-t Provinces tho tniclb tliat arc tlioroiighl3* protected I13' 
cinal... anil wells arc margined by licUs which are prncli&ill3- 
nnprotecteJ by cnimls untl vvolls. I will indicate a district 
(llinb) in whicli such tracts wen.*, under tbc orders of Gov- 
ernment, made the subjcit of a brief iiisi>ection bv* Sir 
Clwiles Crostliwaito (Sovretsry i.f tho Boaro ofltonnne) 
and no'sclr ns Dircctoi of the Land Ilccoids Department, 
and wtra decided to bo in certain parts so 'precarious ' as to 
lie ckis.sed ns land wliich could have no jciit. The 
Alctcorological Officer, Mr. Blanford. showed tint this 
diktrict lies in a eirclo which lom^ivrcd with the Province 
goiiei.illy Millers fiom unceitnin inmrnll. 

"We will suppcbc now Ihiil the adinlnislRitivo ofliccr takes 
up that distriit lor analysis. Jt would be C1IS3’ for him in 
one bi'iisou to mark off on the map all precarious tracts and 
to place them in lelnliro order in accordance with tlieir 
relative need for protection. He would biibo Iits nnnl3'.sis 
oil tho reports of bcttlemcnt olilccrsand the annual record in 
tlio circle looks. _ He would probabb' be able to add gctiemi 
infoniuitiun obtained from these souices arid from local 
rnqutry indicating wbetber earthen wells, irn'oiiry wells, or 
civuivl Jnigation was possible. As 11 rule, ewiag to the 
sand3’ nature of the soil and Mib-soil in such tnict.s earthen 
wellfc and canal distributaries aie not pobbible.’ The istiic 
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wonld then Tjci-aiscdwliollicr masonry wolls, ortho damming 
of drainage would be possible or not. [By * dmnimng is 
hero meant some such svatom ns that worhed out by Colonol 

Pitcher at Qwa)ior, or by Captain 
•Pec ApricnUaml Meef Chapman at Boll,* whlcfi, specially 

?ef:itr' in «'0 “i"*” *=’‘9 

ling of the land and prevention of 
cro'sion, and not at the stomgo of water for irrigation.] 

1 he engineers would then come in. It is aFsnmed thnt 
the engineering stail of the Agricultural Department would* 
indepondenth' of the roquircinents of nny local tract, have 
obtained by experiment sufficient knowledge of the hc.st and 
mcKt ccpnornirol svsloin of eonstnictir.g wells, and would 
alfo L? able to nseerlain by boring or olhenviso llic character 
of tlie Bub-poil and tlio sub-soil water level in caeli loeality, 
.and lii.it they would be able to submit a fairly nccurato 
4 -Rtim.ite of tfieeost of m.isoiiry wells and Hio extent to which 
ih.'Y would afToid protection. The ndiuinistrativo officer, in 
ro-.lultalion with tho district offireiv, could then fmino an 
e-tinnle of the increased produce nnd rental which might be 
e-.pe.'ltd. 

Tlie e.ist of de.iling with tho dinin.igc, which niichcckcd is 
ofit ii in aneii Inwls the causo of the poverty and of tlie 
iniTcasing deterioration of the soil, might bo too gie.it to bo 
justified, but in lh.it ease the scheme alionid ncvcrtlielesi bo 
piae,*'d on record and brotigbf with the sanction of tlio Govern- 
ment into the list of f.itnine works 

Aim’.licr illusir.iiif/n whirh iii.iy bo offered is th.il of a tract 
wlicro it may 1>p thought possiblo to brin" n can.il distri- 
l.ntiiy. Ill lliis ca- o tho nucition should lie refciTed to the 
can.iroffiecra. But I wVmld here imiiit out that .‘.neh cases 
wtiiiM he puagc.sfcd by the drainage maps wliich, as explained 
in tlip p.ipcr .already siibr.:ittcd it) the Commission, can with 
a small cost for spcoial iiirlruclion and Miiiervision bo worheil 
out by the village otneora and circle ollicers. It was done 
with ease, for the whole of the Cumiporo district, and tho 
plan on which it was effected hos since Iicen adopted (sco 
Colonel Clvhbum'a wotI:) for aligning diRtributariea on new 
canals. Bnt there are m.iny tracts within wasihlo reach of 
the old ranals and their ^hranchc*, for wliicli tho Can.il 
Dopattincnt li.i« no such drainage maps, and I suggest that 
nny nnnlvsis of n Ir.icl needing irrigiition would he much 
facilitated liy the prevision of s«eh droinago maps whieh. in 
litc case of Cawiijwrei were pronounce I hy tlie ldghe=t canal 
nntiiorities tn lie more nreful than tho nwps showing level 
liy profe'.sif)n,il suiTcy. 

To return now to the quoHion of irroU'ction by imponry 
wells. It li.is been assumed th.il the cost of the wells, the 
.extent of the proUidion they would afford, and tho increase 
of pro'lure fliid rental whieh might Ixi exi'eited will Iw 
aseerlniiied hy the ndiniiiislr.ativc and onginoor offirpm of the 
dep.'irtnr-iil, nnd that n seheimi _ of iirolection will he 
propavcil, in eonsiilL'ition with the dhtricl officers, for the 
ronsidcralion of higher nothoritiei. It is clear llial any 
Kjcii scheme will carry with it many other issues, most of 
wliich, liowcvur, as affis;(ing all sehemea of Kimilar character 
« ill have In ho dcfiilcd, independently of the local project 
hy the Local Govenimont. 

1 irst, the provision of funds. 11 lias been •.upgcated in 
my S'']Mr.vtf' inpi’f Hint grndimlly n working plan, wliicli 
would 1)" ffliiip '.'■"d of Jargi* projects jiropisi'd h.v_ thn Canal 
111 parlinciit mill of minor s'dicnies of innteclhin i.iiWi as 
iho !• discr'hul, riuinld be cnnstroclcif fur tlic wlio'u 
juviviuce. It wo lid pivsniiinbly bo arranged by tho 
Jiupirlid and Pri.vimi.d Gcivcnncnls what futuls should 
Id' auiiu lily nvailable (or e.arrying tlicm out. 'J'lu! sunervi- 
fio.i of any loial scheme wonM w-t therefore eut.iil nny 
iinmi'diiitj roqiiisition for n grant, hnt would only require 
deriiinn wlicllier or not it slionld l>o placed ontlio provincial 
working plan. 1 hare nlre.sdy siiggefilcil in mj* separate 
p.ap>‘r that, ns a nilo, those schemes sliouhl firiil It-} iahen up 
which would he inesl n'lnnncrnlive, nnd that nil iToic.-ta 
admitted on the working plan would ho plneod in relative 
order of merit, altliongli, lor special reasons, that onlor may 
he partly determined on oilier ttinn lin.snoinl ronsideratiniis. 
A.sstiniiiig that the grant for niieli works he ulitaiiied by 
loan, it would he clesirahlo that, an fiir ns pussihlc, the 
interest on the loan should Iki recovered from the land 
irrigated, with however some consjdcinliou of the indirect 
henefit from the irrigation works in securing pnnciunl pay- 
ment of land icvciiuc; in ohvinling fnmiiio svorkn; nnd 
in (though perhaps remotely) keeping down priees of foo.l*. 
grains. 

Assuming th.at in n given tract a masonry -well lender* 
ing irrigiblo 20 onreii of land costs Its. fiOO and that the 
atancLard of return on capital is fixed at 4 per rent, this 
would mean u charge of Ito. 1 nii ncic on tho land aera’cd by 
Uio well. Eiich a charge ought to be easily recoverable. 
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One (mestion to bo determined is whctliov tho landlord 
should bo made responsible for recovering the charge, or « , 

whether n walcr-rato shonld be imposed on the tenant. Jiue e. 

Another question is whether tlio Gorcromoni should offer 
thocapitnl ns /(if'nrt to tho landloid, or in soino cases, to 
the tenant instead of constructing wells by its own agency. 

And in tho ensoof iahavi, how far tho Government' should 
help tho agriculturist by providing expert assistanco or 
adricc, boring appamtas, special brick kilns, and so on.- ' 

Thesp issues depend again on tho question whether 
protection by wells is to bo forced on a tract whore it is 
proved to ho ndvnntagoous, or whether tho consent of tho 
commniiily is to ho ohfnined. In connection with this 
questjon it may he noted that landlords arc often averse to 
devoting their eapilal to well eoa.slrurtion in view of tho 
fact that they ran And more profitable investments else- 
where. 

Qucstions.will also arise wliich must be dealt with hy the 
local anthority as to the method in wliicli the teiwnts of 
land rendered iirigablo ns to share in the use of the well. 

It will perhaps he found that some of those, and similar, 
issues were discussed in proposals for legisl.ation in connec- 
tion with well irrigation home 20 Tears ago and prohahly 
the same qnestioua may have been brought under the con- 
sidcraiion of 1 ho Irrigation Coininis.sioii. 1 am not in a 
position to deal fiirfher with them now. My main ohjccl 
w to indicate Hint if nny measures are to ho t.aken to protect, 
cither by wells or oilier minor works, those tract.s which need 
irrigation and whieh cannot he brought witliin the scope of 
large irrigation schemes, i( will bo tlesirnhlo to base those 
ine.isures on the analysis of agrinillnral lands which I Iwve 
dcfccribc«l._ This view would seem to hold good whatever he 
tho Anancinl or ndminislinluc methods adopted. 

I nm further of o]]in;on that wlmt I have enllcd the 
workinjf plan of a province cannot be framed liiirricdly or on 
the basis of existing iiiformalioii. It is true that on initial 
mi.alysts of Iraels needing protection cm ho effeetod in a 
short term of years, lint, in view of the fact tlint no 
organired measures have bi-en liif herto taken for the proper 
investigation of the various problems eonnectod with in'nor 
irription _ works such os welks atid tlio treatment of 
(Jro'n.sge, it is impossible to frame sound projects without 
prolonged enquiry, I eonlcnd thnt sncli enquiry must ho 
placoil in the hniiils of officials made speeially responsible for 
Ihewotkof investigation, and I hnvc inuicateil that tho 
Agri-ultnml nerartinent shonld bo expanded for tho 
impose. Prohahly it might l»e considered dcsimhlo that the ' 

Imperial l)ej'.arlinent should lie sirengthene*! with the object 
of colkatiiig information and of ensuring continuity. 

Initial we.isiires will naturally ho exjterimenlal and will 
dcituind cautions action. It is a ease where knowledge of 
the snhjad, err.seif riindc, and Inter on progre.ss may be 
nioie rapid. It is Iriio that ^•nmc exiieriments have been 
from time to time nindci b.v oAiiii.alK in the ronstrnelion of 
ma«onry welk^ and also in tin' use of Wing n)qi.'tratus. lint 
they have been dcniiUory nml witli one or two cxecplioiis 
comliictcd bj’ iiiexperieiit’ud ngenc}’. So too llie questions 
whieh relate to the co-iqioratinii of liindlordR nnd teii.ants 
have Iicen t!ier/»vlirolly dis-n.ssed rather fbaii prnclic.allv 
dealt with. 

The first need tl'cn seems to he the cst.’ililishment of a 
periuanenl ngency wliirli will he n-'s]>oiiBiMe for the eoiili* 
iiiioiis omiiiiitaUdii of each vexed problem, whctlier it lx* of 
Aiiniicial. ndininislralive, or exwMitive cliar.'ieter, uillt tliu 
object of securing its filial dctmiiiii.ation. 

That agene.r siiniild Ingirally bo placed under the direc- 
tion of the iToviiirinl Dep.aitmcut of Land Becerds nnd 
AgriciiUnio. 

At prerent llio work of tho Provincial Department is 
enndneied in clo.se co-operation with district ana divisional 
officers. The rule is thnt tho Dcp>aTtiiicntnl officers inrc.sti- 
gnto and anggcst nnd thnt tlio ndminiitrative officers doeide 
or siihinit to higher nntlioiity. It would seem dosirahio 
that tho sAmo policy he carried ont in tho derclopmcnt of 
minor prolectivo schemes. 

I have nlwnvs, in my own official career, been a strong 
advorato forCnmmisnonR snob ns tho Irrigation Commis- 
sion which I nm addressing. As will he seen from tho 
1837 Hcsoliitions, 1 nover lost an opportunity of doreloping 
the working plana of the various hmnohes of our dcp.art- 
mcnl by prorincinl consultations personally condiiotcd. Onr 
series of provineial eonfori-nccs wero of tho natnro of 
" Caromis'ions.” But I invariably found lhnt_ unless souio 
authority were established with the responsibility of giving 
effect to tho Tccoinmcndations of the eonfvTcneca that their 
recomroendnt jons wo"b simply “put on tho shelf. “ To 
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compare groat tliingo with omnll it maj ho oafoly said that 
i£ the Famino Commissjon had not been foUowod hy the 
OTOation of one opociol Imperial Department enpplemented 
by that of the Provincial Departmente practical effect would 
never have been given to the major portion of tbo reoom- 
mendationa of that CommlssioiiB 

Tito investigations of the present Commission most 
resnlt in the formulation of many valnable fttigeostions, hut 
inanv of these wilh from the absence of aniEeient data, bo 
of the nature of problems, fm the eolntian of whiob pro- 
longed enquiry and experiment will be necessary, it is 
essential that an export agency should be established for 
working them out. And oven in those oases whore the 
BUggestinne or Teoommendatioas are final in oharaeter and 
do not demand further enquiry, it is^cquallv necessary that 
an agency should bo established wbich will be rcsponalblo 
for seeing that oiTcct is given to them, . 

Now, ns already indicated, tbo. agency which wotild deal 
with minor protective works will hare, under its venue, duties 
of vnrring character, whioh may reqniro to bo brought 
under the control of didcrent anthoiities, 

Firsttg . — There is tha district analysis, or the clossiGea- 
tion of tr,arts, requiring protcetion by minor works including 
in that term the extension of distributaries from major 
works. 

This duty can be effected b;^ tbo ^Prorineinl Department 
duly strengthened on its ndminisfiativo aide in consnitation 
with the local administrative ofliecre. 

Secondly .— eonslderntian of the mnst appropriate 
treatment. This, in my opinion, ahonld he mere orden 
subject to tbo review and approval of the best expert outho- 
rity available, just as tlie piojeots for canals are subject to 
the review and deoision of tbo Chief Engineer. ITow 
that authority sbonld be constitnted is a iiinttcr of detail. 
Possibly in tbo North-Western Provincea the Board of 
Revenue or in the Piinjob the Financial Commlesioncr, 
might bare, altnehcd to them an engineer of high ranl^ on 
wbese ndrtco the Board or Cominisslonor would sanction the 
sebomo with the approval of tiio Local GoTCrnmcnt. I will 
call him tbo Provincial Engineer. 

Thirdly,— ’then are the eontinnous oxi>criments in eon* 
ncction wUh boring, masonry wells, drainage maps, check* 
!ng of drainage by dams, flooding, levelling np ravines and 
so on. 

These should manifestly bo conducted by the exocntiro 
branch of the local A^ricnUnrnl Dcpartmenl, hut reported to 
and Inspected and reviewed by the Fiorinelnl Engineer. 

Fourthly.— T\\ae are the problems of administmtivo and 
financial character ^ already indicated. These must bo 
aiiached by the district and divisional ofllccrs in co-operation 
tfl some extent with the Land Record Department and subject 
to the higher rerenne nnthorlties and the Local Government. 


who will, ns time goes on, be perhaps .able to formulate 
deflnUo rules for guidance. 

Fifthly . — There will bo executive work of carrying 
Bohemes into efleot. 

It is not assnmod that the executive staff otiaohod to the 
Department of Agrioultnre for purposes of experiment and 
enquiry will sullieo for this work. Nor is it assumed that 
snoh work will be nndiwtakon simnltancouBly in sovorol 
dlstricta. Especially at first, as already indicated, the area 
nndortakoa should bo limited. 

What seems desirable is that a special cxecutivo staff 
should be appointed to work under tbo immediate dirootion 
of the departmental engineering staff, and that it should he 
moved from one area to another or B'om one district to 
another in accordance with any working plan that may be 
developed.' The work would bo snbjcrt to tbo review and 
general direction of the Provincial Engineer. 

Sixthly.— tho rcsnlls of the investigations, cx^riments. 
and executive work in the various Provincea will reqnirc 
collation and publication by Imperial agency just ns, to 
quote n recent example,, the cdncational programmes are 
reviewed .and ossuted by a Central Bureau, which however 
has 'no power to intorusro with Provincial authority und 
action. One of tbo useful fnuetions of sacli central agency 
is to keep alive attention to tbo subject in nil Provincc.s ; 
nnotber to convey information of results obtained in each 
Province to all other Provinces. 

As similar central work is required in very many bran- 
ches of the Imperial Department of Revenue and A^icnl- 
tare, I wonid venture to revert to the original intention of 
the Government of India and Sccrctacy of State to add a 
second oliiccr to the Imperial Department wlioso duties should 
bo peripatetic, for tbo purpose of obtaining aecnratc know- 
ledge of tbo various questions dealt witli, such ns, for 
instance, tiie training of agricultural experts, the prevention 
of cattle disease, the results of ngricitUnral experiment, ond 
so on, ns well ns, in this case, the results of experimenis 
witli wells, checking of drainage and other minor protective 
works and the methods of distinct analysis. 

The whole scheme would reqnirc the gradual clabomtion 
o! n working plan for each Province ; the first step in which 
or rather the foundation of which, would ho tho distinct 
analysis or tho classiGcalion of tracts needing protection. 
As limo went on the working plan wonid itiolnde tbo 
snggested treatment of each tract to he modifled subject to 
the .Mnetion of requisite nntliorily in accord-anro with the 
results of eontinnous exporimciil and piaeticol experience. 

Tlio rate of progress in carrying out tho working plan 
wonid be driennined partly by .finnneinl ronsidentions niiil’ 
paitlv by the conclusions atrive'd at, as time went on, as to 
the efticacy of the various methods of treatment suggested or 
tried. And, as a rule, (hose tracts would first he dealt with 
wliivli stand in greatest need of protection or which pro- 
mise tlio most remunerative results. 
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CoLOKEt S. S, Jacob. O.I.E., Slate Engineer, Jaipur. 
llaijiur, 18th Notomhet' 1901). 

The following papers accompany this memorandum »— 

1. Appcndls i.— SUatement of areas irricateJ nunuolly (patngrapli 7). ; - 

* 2. aUp of the Jaipur Stale (paragraph 0). 

* 3. Printed stoloment showing nature of oaoli work, oapaoity and areas, olo. (paragraph 10). 

* i. Diagram shxwing rainfall. Bspenditnno on irrigation and reronno roaksod (paragraph 19). 

* 6. and C. Statements (A) and (B) showing oipendituro and raveatto in certain tnhsiU compared (paragraphs 20*21). 
*' r'. Memorandum on Pomino Protective Works (paragraph 33). 

* 8. Final Famine Beport, 1890*1000 (paragraph 33). 


J. Oeographieal position of the Jaipur Slate.— Tha 
Joijnit State is sitaalcd on the watershed of India j part of 
ihedraiongomns into the Bay of Bengal, eastward, while 
in:inedialply on tho west border the drainago flows into the 
Oulf of Cotch. The general slope of tho country is from tho 
north towards the sonlh*east. Situated thus on a ridge, 
with a wide tandy desert northwards, with no perennial 
streams or mountain ranges to depend upon, it is not to he 
eipeetod tliat llic same facilities should exist for Kioais or 
largo projeols as arc found in more favoured distrlets. 

2. Ifeeeuttjffor Storage jBeseit'oir*.— Tho great ohjeot 
tlicreforo must he to store all tho rain that falls on tho 
snrfnco of ti»c country by making aintago reservoirs and 
diverting, wliere possible, tho flood waters of tho streams. 
All water allowed to pass away nnufcd is an annual loss to 
iheStolo. 

3. B’rffr.— Another point which seems dcsimhlo, if not 
nccKsary, is in all those places wliero tho reservoirs oro not 
l.-irgo cnimgli to eontnin a two yearV supply of water, to 
have a fow wells conslroated on tho fields holow. Thcso shonld 
not he ni.'ide, however, without inking into consideration the 
soil and enhsuil.tho cortof other wells in the neighhonrliood, 
and tho Irrigation earned out hy mennn of them, etc. 

It is a known foot— tested and proved often in this 
Slato— that the ground hohiwn tank is nlTeetcdhy the tank; 
and in a dry eenson. when the reservoir pcrlinps w.as empty, 
tho enltivator is able to work his well and save himself 
and hU onUlc. 

4. 7?flin/dff. —A reference to the table of ritlnfall for 
lliff Jaipur State will show liow precarious line sonreo of 
sapiilyis. InlSrfllho average for tho Slato was 3S‘S9 
ineliea ; in 1877 it wnsKVCfl and in 1890 was 12-72. One 
has to be prepared for extremes. It shows how necessary 
it is to store all tho rainfall possible, an that Iho Iswnly of 
good years may kelp to make good in some measure the 
dcficicnoT in had years. It shows also how deslrohlo it is 
to Ikivo large rrservoira, which shall ho cnimblo of storing 
safliciont for nt le,ast two years. It is in this respect that 
nil small tanks fail; at tiis very time they are most 
requited, perhaps they are dry. iluoh depends on the 
natnro of tho rainfall ; whether an arexago fall, or whether 
it is received when the ground is dry and allows it to run oft 
freely, or whether it spreads over .s long period and comes 
in gentio foils, wliioh, though so hcncficinl to tho crons, do 
not fill tho fofooi or reservoirs. In 1899 in tho Western 
Distrirt only 2 tanks filled. SO partially filled, and 34 
remsined empty. Tho Tiiinfnll was 12'72 inches nvorngo for 
the Stato. In ISOS, out of 03 tanks in tiioIVostern District, 
only 2 ovetflowed, 7 filled, SO partially filled, 17 romaiiiod 
almost empty. The raitifnll was 1G'S2 inchos, Tho heights 
of water in the (ank'i as filled dnring tho niiuy reason of 
1000 are shown in tho printed nnnuaT report. In tho present 
year, 1901, in Oetoher, nearly all are dry in tho eoat(i*wcst* 
rrn p.vt of the Slate. Tho rainfall of the roonscon montlis, 
let June to 30lh September, has been only 10<4S inrhes. 
In 1899 the tlirco largest reserroir.s in tho Western District 
filled Only partially, and irrigatcd*'only the areas slated, 

VIS.— 

Tort 6!>;nr oaljr flUrd Is ont ot 3o tret, trrl;;alini; , ll.OIS 

Cluratwam „ V ,t iO . :!2,:27 

KalraUSaffiir „ to „ to „ „ . . 6,177 

Total . 30,a'.2 

while in good yean tho irrigation has been respeetivoiy 
30,000, 20,000, and 24,000, making a total of 80,000 
bigha*. It niii he scon from this how great the loss was in 
tin's year, 1890. Tiio water was nlmostnil spiont in ivntcring 
tho kharifemjn, hut was the means of roving a largo slinro 
of them. This year, 1901, Tori Sagur lias saved about 
10,000 lightti of tho jeharif crop. 

6. Irrigation heyiin^Littlo appears to liavo hcoa dono 
' in tho way of irrigation in the Jaipur Slate previons to 
A>D. 18GB, nlthongh tho remains of a fow. small works 
oxtsled hero and them ; ond In tho villages of somo ot the 


yayinfarsttaulcirrigation In a small and primitive way 
was carried on. Tho success, which attended tlio efforts of 
tho bto Colonel I) {ton in tlio Ajmer and lilerwani distrieta 
of liajpuinna, showed what benefits miglit bo derived from 
etoring water in auitahlo places. 

0* progress.— In 18C8 the expcndilnrc was only Rs. 227 
on irngation, hnt a beginning had been made. The atten- 
tion of tho Dnrhar having hem drawn to irrigation, sane* 
tions were given ns now projects were brought forwaid, and 
tho oniiglitHnod and liberal policy begun by tho late 
Slnharajn IL H. Sewat Ram Singh has been oordially 
continned and onconroged by the present Maharaja H. H. 
Sowsi Mndlin Singh. Tho expenditnro in 1000, tho famine 
year, was Rs. 5,31,016. This policy was well supported by 
Iteo Bahadur Babn if antep Chnudor Mokerji, C'.I.E., who 
died pn January 1001, while serving ns a member on the 
Famine Commission, and whose death has been n great 
loss in many ways to the State. All who see tho rcsnlts 
cannot fajl to approve snoh a policy. The prosent Members 
of ^unoij aro alive to thsso advantages and readily support 
all iirigation prqcots. _Tho money laid out is all spent in 
tho^Stato and cannot fail to do good. It is satisfactory to 
notice, loo, tho steady way in whioh tho area under irriga* 
tion hue incrc.-iscd. (See Appendix I.) 

7. Humber of irrigation iearhs in the Jaipur State.— 
The total number of irrigation works in tho Jaipur State, 
under tho management of this Department, is— 


CmnpIciNl irorks •••••••• lOS 

WotU lu ptojrc«s £0 


Total . lot 

■The total nnmber ot irrigation works inoludcs two supply 
f.annls— onn from the river Afashi at Elngui, one from tho 
rivor Bniidi at Hingoua. Tbise have been described furtlior 
on. Ninety are old tanks and 104 new works. It should 
ho olr.crved, Iiowovor, that nil llioold tanks were of littio or 
no nso until proporjy surroyed and rcoonstrected on sound 
principles and irrigation ciiaunols aligned and properly 
graded. All tho works noted linro been carried out since 
18U8, since Colonel S. S. Jacob has been hero in this State, 
nssiHlcd by tho late Mr. T. W, Miles, Executive Engineer, 
from 1873 to 1878, and Mr. C. E. Stotlierd from 1690. Tho 
main duets, which vory in width from 6 foot to 20 icet, 
coropriso a total Icngtli of 807 miles with CS7 miles of 
dialributaries. 

A statcinont of areas irrigated in acres annuallg is 
attached. (See Appendix I.) 

8. Quanlilg of tralcr toXieh can be eto)-ed,— Tho total 
qaantily of wnUr wliich can ho stored by the tanks 
annually, if they filled, ii 15,787 milliun oubie feet ; and 
allowing 120,000 cubio feet ns suflioient for three water* 
ingsof ono acre, thoru wonld bo (if tlioy all filled) cnongli 
water to irrigate 131,568 acres, 

9. Afop.— «Tho Bcoompanying map shows the position of 
each work. 

10. Printed statement showing nature if each tiorjb, 
drainage area, etc. — A prints statement is kept up 
anunally showing thn nature of each work, whether now 
or old, drainage areas, oapaoity, length of distributaries, 
nrons capahlo of irrigation, duty of water, oxpeudituro np 
to SIst Uocomber, aud xoturns up to Slat August, tho ond 
ct tho Raj year. A'cepy of this statoment is attached. 

11. JSxpenditurofor 1900, and returns,— Hho year A.D. 
1900 was a famine year ; the total oxpendilaro on irrigation 
works during this year wos Its. 6,31,01G'0-7. Tho total 
estimated rovouno was Rs. 1,96,415. 

12. Capital outlag.—The oapUnl outlay, which incladcs 
any outlay on repairs during tho year up to tho ond of 
1900, is Rs, 67,77,441. This does not inclndo establish- 
mont, whioh is oinployod on construction aud repairs ot 
irrigoUon works, as well as on roads and buildings. It 
does not also inclndo tho cost oftovonno collection, which 
is done by tho ordinary rovenno Durbar oflioials. In some 
eases it has been found necessary to add masenry corowalls 
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CofonrlS.fl.a few years after the work has boon made; also it is 
Jaeol. considered desirable to show the return upon the icfal cost 

of the work, otherwise the percontagomigtit appear higher 

in some joars than it really is. For those reasons the cost 
of anything done to the work oaoh year has heon added to 
the original cost. The revenue for the year is belicrod, 
theroforoi to bo the fair return on arhat has been expended 
from the beginning on each work. 

13. IForJct taken orer Ig the Durhar. — A few works, 
which were made by this* Departmont, hare, for Stato 
reasons, been made over to* fho Dnrb.ar, and so bare passed 
from the control of this Depaitment. Tiio roreiiuc from 
these works is not known, and is therefore not includod ; but 
the expenditure on tliom up to that date is included in the 
figures quoted above, vis., Its. 67,77,4.11. 

14. Total returns.— The total letum on the above capital 
cost lip to 31st August 1900 is approximately Us. 46,68,665. 
This being tho total of the annual statements supplied 
by the Ilaj officials. 

16. Average percentage cf returns on outlag.—Tho 
average percontiigc of return on outlay taken over a period 
of 11 years is 8. 

16. Tho capital average cost of irrigating an acre is 
Rs. 49-3.0. 

17. In tho Annual Report of tho Fuhlio Works Dcp,vt* 
mont printed every year, the detoils of the revenue, tho 
nature of tho crops, tho area irrigated by flow and by lift, 
the shares of bhalsa and fagir, the oust of supervision 
and guarding, and other details are noted. 

18. JDeiaits for the past year, 190Q. — For instance, tak- 
ing the past year, 1900, the revenue for tho year ending 
31st August 19C0 was Its. 1,96,415. 


,, than ol prodnee 
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Total . 


Dutskt. 

TotJl. 

East. 

West. 

K«. A. P. 

Ba. AS P. 

Ita. A P. 

SS,E27 C 0 

20.421 1 0 

43 011 a a 

80,417 1 0 

O7.l«0 8 3 

1,40.017 » 0 

■1,SJ2 0 0 

1,371 3 0 

e,oi6 0 c 

i,i;.6iaii 0 

• 

78,913 13 0 

1,80,41011 0 


The cost of suporvhion and guarding w.is— 


K^, ISO. A. P. 

Fur the CnBitrn Illktnct, r.tOi, ipsl icrattcirriKnicJ . 0 12 0 
For Western do , 10.712 do do, . 0 IS 0 


The arcaB irrigated were— 


Be floir . 

.. lift . . 

In tanV licds . 

,, JcXalti jiiirilciis 


Tula! 

Tiic areas cullivalcd were — 


Ejst. 

Wl jT. 

TotAk. 

lligtus. 

DUwas 


niGWUR 

niqiihs. 

BIaIvas. 

21,01') 

C 


12 

62.7t3 

18 

2,>£3 

i; 

3,125 

c 

5,0^1 

g 

3,tCl 

10 

S,0S1 

3 


U 


... 

.0 

in 

1C 

10 

30,732 

13' 


10 

C5,‘i70 

3 



1 

j Eisx. 

Wltl, 

1 Titai. 

1 

1 — 
3lghaB. 


Itigl as. 

UlEWae 

niglios. 

nuwsF. 

Elsxic crop . . 

20.631 

1 

31,019 

17 

82,830 

18 

Oonble crop . 

6,807 

2 

■” ! 

... 

6,10/ 

2 

Total . 

20,788 

1 

l « 

31,010 

17 

69,733 
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Tho following is the shaio of hhalsa waAjagir : — 



East. j 

WtST. j 

Total. 


BlOliai, 

Biswas. 

Bighas 

Biswas. 

Oiglios. 

Biswas. 

Kliolsa . . , 

1C.316 

13 

23,EGS 

12 

40.181 

s 

Jagir . . 

10,472 

10 

8,081 

6 

18.680 

16 

. Total . 

20,789 

3 j 

31,010. 

17 

i 

63,733 

1 

0 


Tho description and area of caoh sort of crop nro noted 
by the zilladnr in his nnnnal report (eide pages 105—103 
of tho Public Vvorks Department Annual Report). 

19. Diagram showing the rainfall, CTpencltture, and 
reventee.—lho diagram nttnclicd shows at a glance the Tain- 
fall for the year (bine), tho amount spout on )rr!g.ation (red), 
and tho returns realised (green) for each year sinec 1872. 
It should bo observed that this expenditure inoindcs money 
which has been laid out on surveys of several works which 
havo not been yet taken in hand, and on some other itoms 
wliieh cannot be rlasscd as remunerative. In future the 
areas irrigated will be also sliowu. 

20. Increase of revenue before and after irrigation . — 
The two statements marked A and B show the increase of 
icrenno before and after the introduction of irrigation in 
nine tahsila of tho 'W'estom District of tho Jaipur State. 

Tlie figures are taken from tho returns supplied hy tho 
Roj oflieials ; the period extends over 16 years in cacli 03 ^ 0 , 
and inoludes in tho latter pciiod tlwec years of famine or 
fccnreiiy. 

Tho avemgo annual increaso of revenue for these nine 
tnhsils is Rs. 1,78,167. (See Statement A.) 

21. Expenditure on TFork*.— Tho total expenditure 
which has been incurred on irrigation during this period in 
these nine tnlisils is Rs. 25,65,354 ; tho increased revenno for 
the satno period is Rs. 28,60,679. IVhtlo about 78,487 
bighas (equivalent to 26,162 acros] previously uncnltiv.-itcd 
havo been brongbt nndcr cnltivation. (Statement H, columns 
6, 0, and 10.) 

22. Abpashi establishment described. — The Abpnshi 
c'atablishmeni, that is, tho cstablishmont concerned wUh 
everything connected with irrigation, except the engineering 
or professional part of tlio work, consists of — 

2 zillalidars, ^ « 

2 natb-zillnlidoTS or deputies, 

4 girdawiirs or inspaotors, 

15 moliurirrs or mnnshis, 

2 amine. 

203 mabafizan or guards distributed over the works 
and lands irrigated. 

The Jaipur gtato is divided into two districts, cast and 
west : half the establishmobt looks|aftor tho eastern and 
half after tho western p.aTt. Each irrigation work is looked 
after by ono or more mabaflz. These men, who most bo 
natives of Jaipur, have to furnish a scemity of Rs. 25 each. 
They are provided with printed books in which the dotnils of 
thc’nrea irrigated dnilyis npiwoximntoly entered by the 
patw,ari of tho villago ; they have a simple uniform of loose 
jacket and pagri, coloured, green, with Icatlier belt and a 
katclint, for clearing nwjiy boughs of trees and thorns. The 
mohurrirs look after the . mabafizan of certain areas and 
check tho cnt:icB and their work generally. Tho girdawars 
go round inspecting larger areas and supervise all under 
them. The zilladars and nnib-zilladars go on tour 
occasionally, and nro rcsponsiblo for tho whole areas and 
men under them. They keep a journal and show it on 
icturn from every tour. At tho close of tho irrigation 
sc.ason, the in igated lands nro all measured up by the vill.agc 
nntlioritirs with a stmdaid chain 120 feot long, nnd the 
members of the Abpnsiii establishment, and the results com- 
pared with tho daily registers. A .printed memo, called 
“p.'iToha khotoni " is filled in and given to caoh zamindar, 
intimating tlic amount to he_ recoveiod from him, and a 
copy is sent to the tahsil for informnticn. TIic amount is 
recovered by the Raj authorities, in, the same way ns the 
land-revenue is realized, by the ordinary revenue establish- 
ment. Tiiis Dopartment has nothing to do with the collec- 
tion of the rerebno. 

23. Abpashi Code.— 'With the approval of the Dnrhar, 
a book containing siraplo rules for the guidance of all con- 
cerned has been printed and is known as tbe Abpashi Code. 

« ' ti I t •« 

24. Water-rates in /orcc.— Tho water-ratos in force arc 
ns follows, nnd aro uniform few all works and independently 
of the number of waterings given, vis., for ordinary crop.s, 
for khaha : — 

' By lift, 4 annas a bigha or 12 annas an acre. 

,, flow, 8 „ „ ,1 Bs. 1-8 I, I, 

Tmjagir double of tbe above. A double mi e is ebarged 
for the- followings— Rice, sugarcane, opium, caraway} 
indigo, lucerne, tobacco. -The water is distributed, as for 
ns possible, accerding to tbe quantity available, nsnally. two 
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or tliTco waioriugs. Whori> crops fail to come lo matnrily 
and good rrasons oxis^, tho DnrbarofBoiols malco vomissions 
according to circumstances. Tho irrigation siwon for ino 
hharif is daring Septcinlier and October, and for the rahx 
liuring October to f ebrnary. 

•25. Share of proittce horn tahen.—^lAXo of produoo 
is taken as follows : — 

For tho hharij crops in cash, «/s., cotton, Indian- 
corn, Bngarcnnc, rico, tobacco, indigo. 

For other Marifaofe, each as til, bairn, juar, 
moth, ctc.i'.in hind. 

For thoraSi crops in cash, forzira, opium, luccrno 
and vegetables in cash. 

For other kinds, ®/s., b.arley, wheat, gram, etc., in 
htnl. 

Tho cash value is determined by tlio tahsildais of 
each district nClcr consultation with the village 
authorities, and tho ahiire of produce varies 
according to the caste of tho onftivator. 

The greatest tahon is half from Jat, Guiar, olc., 
and tho lowest onc-qaartor from Thaknra, 
Uralunins, otc., and othor high castes. 

In Jagir lands tho State only gets the wator- 
' T.itc', and for this reason, .and bccanse tho 

Jajirdars do not contribute towards the 
cost of tho works, tho charge is double. 

Tlio returns shown in Appendix F of the Annual 
Boports ns amount of sliaro of prqduco nro 
furnished by the t.-ihsildars, who nro' supposed 
to' deduct tho' sfaaro duo to land oultivntcd, 
before tho tank was made, or that would not 
linvo been cultivated hut for the tank ; ond 
so these rcturiiB may, it is bclioVed, bo fairly 
' creditable, to the works. 

26. Segarding diairthulion of wafer.— It is optional 
to lake water or not. No gnnranteo is givon as to tho 
number of waterings whioli will be given. Each vilinga is 
supplied in rotation ; and if there is not suliicicnt to give n 
full supply, the zilladar of Ahp.ishi intimates tho sharo 
that may bo expected.' Whether full or half share or less, 
according to tho amount available, 

27. Ayorics.— Until lutoly it was tho rule to insist on 
kyariea or beds being mado u£ not lees than 40 fcot 
sqmio with tho object of economising tho water. 13ut 
there wore so often disputes os to whether kyariea liad been 
mado or not, and it left an opening for so much dishonesty 
ou the part of tho mohafizan, ns, well as of tho zamindnrs, 
that it Las been decided to abolish this rule. Kyariea arc 
not now compulsory, hut tho watcr^rato lins boon raised 
from 8 to 10 nnnns per hiyha for hhalaa (cqnivalonl to 
J. B. Rs, 1-14-0 por acre) and double this iotjayirdara and 
olhors. Tho reason ' for charging thorn doubio is becauso 
they rcoeivo also a share of tho ptoduco j none of which 
goes to tho Durbar from their tnnlis. 

28. Method oj deaiing withtanJes where the water- 
aupylp haaheen intercepted. — Ono of tho diflicultticz mot 
with ni tho ronatniction of supply canals was, where tho 
canal intercepted the surface drainngc from reaching exist- 
ing tanks, situated below tho canal. The ownoiu naturally 
objected to boring tho supply intercepted. Tho nile mado 
is, to put a sluice apposite to every talao, and when it rains 
this alnico is allowed to remain open. WJicn the rain ceases 
itisclnscd. ‘No water-rate is charged on such tanks. It 
is possible tho tank mny receive more water than it other- 
wise would, but this is n point on tho right side. All allow 
that they have hcoii fairly treatod, and so far ths system 
bus worked wdl. Tanks wiiiuh have been made ofter tho 
c:inal, if tiiey receive water fiom the cnnnl, have to pay 
water-rate. So also theso who toko any water fiom tho 
canal,, when it is not raining, arc charged water-rate. 

29. Satio of diaeharyefrom drainage areas. — Aivnngo- 

ments are being made to record and register the contents of 
the larger in-igntion worlo so ns to be able to calcelato tho 
ratio of disohargc or run olT from the draiiingo aivas. 
There is great differonco in this, varying as it does from 
the onufignnition nf the ground, tho nature of tho soil, the 
duration and foroo of the rain, etc. At Vnoohnra, in 1897, 
the niinfai! wiis'lGT2 inebes, which filled tho jcson'oir CO 
fcot deep, giving n ratio of run-off of nc.^rly 23 per cent, 
III 1809 tho rninfail nns only 10*86, but the run-off was 
34*3 por ,ccnt. (Assistant Engineer's Annual llcport for 
1890, page 2.) At Bamgarb tho run-off was 20*6 per oont ; 
at Sainthiil, 21‘,1 per cent. At the Amaiii Slin icscivoir, 
which has a draiungc ai ca of about 13 square miles, mostly 
very sandy, llin rnn-olT has been , no low ns Th'b 


ratio adopted in tliopTopratioii of iriigntivn projects in tho * 
Jaipur Stato'is ^tli, which is gcncinlly on tho safe side. - 
' SOL Duty of water . — Tho duly of water is calcninlcd at 
130,000 ouuio feet prr acre, wkioh is consid ored suflieient to 
meet nil demands of leakage, evaporation and irrigation, in 
nil ordinary cases. Cnlonlations made from certain tanks 
prove that this is a fair nlluwnDCo. It represents a depth 
of nearly 8 feet over the aero. 

. 31. Value of irrigation feared,— In order to lest praOti- 
cally tho value of irrigation, the following experiment wns 
carried out in 1881. At Alora SagurS highaa of Innd.wcro 
taken close togother; the ground is good stiff soil. Ono 
ligha was watered three times ; the second &iy£a was watered 
oiico only, and tho third not at all. Tho results were as 
follows: — 


1. One tiyia mitered tlireo times 

3. Do. do. out j once 

9. Do. do. not watered . . 

Bliusa 

Tot.il 

Quantity ot 
wheat 
rrodiiccd. 

Mds. sr. ell. 

S 22 12 

U 7 11 

0 2 12 

Proceeds, 

Bs. A. r. 

10 I 0 

0 0 I) 

0 S (• 

... 

10 li 0 
0 10 

... 

17 2 0 

Tho outlay incurred was— 




Its. A. 

Flougblngd . • • 

» , 

1 0 

SB seers otniicat lor seed . . 


2 0 

Cutllns 

• • 

0 D 

Giiardlns ..... 

♦ t 

0 11 

Knj land tax , • • • • 

S » 

E 13 

‘Watering 2 lijiss .... 

• • 

1 0 

HaTTCitlngniul \hinnoulng • • 

s • 

1 0 

Tutsi . 13 0 


Taking tho oxpendiluro and roliirns on one bigha onl,r, 
which was watered tlirco times, it is as follows ■ 


Parlicniari!. 

Yield. 

Oiillny. 

Aids, sr. eh. 

Bo. A. V. 

Be. A. P. 

Yield wheat ..... 

lihuas 

I'loughins 

Kino seers wheat fur seed . . 

Catting ...... 

Oiiardfng . ... . 

Ihy land tax . . . . 

Watering 

dlarrestlng and winnowing . , 

S S3 12 
d SJ 0 

10 1 0 

0 d 0 

o"7 t 

0 HI B 

0 3 II 

0 s B 

1 14 B 

0 8 ii 

0 a 1 

Total 

••••■• 


10 3 0 

4 d a 

13 (1 lu 

Total 


10 C 0 

10 0 0 


Tho above fnets prove that here good ordinary soil with 
Ihi'co vatorings wilt yield n proGt of Bs. 12 per ligha, or 
nbont Bs. 36 per acre. It also proves that tho saino land, 
if not watcicd or untored only onoe, will not yield n profit. 
Tho profit, therefore, obout Bs. 12 por ligha, is duo to tho 
water, for which llio Dnrhar charge now 10 annas. Tho 
water-rate, however, is purposely kept very low to induce 
tho people to tako advantngo of it, os the profit to tho Durbar 
is on the crop, tho Bnj sharo of produoo being about ono- 
tliird of tho yield 

S2. Degarding auitallo aoit for lunda ,and conatrue- 
tion of tanka in Hack aoil.—Aa regards Ib'o soil suitablu 
for tanks, black soil or stiff clay or soil mixed with kunker 
is not considored trustworthy, without a reliable core wnll 
of sDuio kind, becauso such soils contract and crack with tho 
great boat ; and theso omcks do not readily close up again, 
so that when water i» ndmittod (cspceially if it should como 
suddenly), it finds a ready ontlet through these fissures and 
eaxseot a breaefa. Sand, on the other hand, docs not contract ; 
if on animal bores a hole ill tho bank, tho soilolosos up at 
onco. if it is made thick enough, a sand dam may bo 
trusted ; tho cniy point to he gnavded agaiost is tho weeping 
nw*ay of tho bank at tho too of tho outer slope, which can bo 
provented and proloctcd by placing gravel and rubble stone 
at tho toe. Tho sharp bujri or grnvol should bo put next 
lo tho (and nnd tho rnhblo stono outsido. Hholnttor, if 
placed in suDioiont quiiiitity, kcups the bu/ri in its place. 
This arraugemunt ailowE water lo percolate, but proveuts 
‘wasting away of tho outer slope. The bund at Kolcgli, 
Amani Sha, and Bamgaih are examples of sand bunds. 


Col. S. S. 
Jacob. 


* Fee also A'oje attached, ynpe 23. 
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CoLS.S. Tanks in black epU, csFeoially if jicar hillB, ato not to be 
Jttcoh. trasted to hold water. In block soil, water is not required, 

as a rule, in seasons of good ininfoU ; but in awage years 

one watering is desirable, and more in^ 

these conditions natnially affait the irrigated areas and 
revenue. Notwithstanding this, there is a keen desire 
cenerally to have water stored, so as to be ovailohle in case 
of need. Construction of tanks in black soil, as a rule, 
costs more than in lighter soil (thosoil being holder to 
work and it being advisable to have a core wall of ma* 
sonry). Still, where water can bo stoicd at a reatonamo 
Bum, and there are cultivators to take it and good land 
to receive it, there is no doubt that tanka in black soil will 
be remnnflratiye, — and are quite aa important as for other 
classes of soil. 

33. BeItV’wifce.— The works, on which relief liihour was 
mainlv employed, were irrigation works and roads, aad the 
earthwork of railways, and are fully described in a pimted 
memorandum issued after the famine in November 1900. 
Copy attaobed. Some new irrigation works were begun; 
some of these hove been completed ; the remainder are in 
pro<T 0 SS. All the work taken in hand was of permanent 
utility, and it has not been necessary therefore to stop any 
work. (See Final Famine Report, 1899-1900. Copyattaoh- 
ed.) Sufficient and useful employment can be found for 
relief labour for all, who ore likely to require jt; that is, 
for natives of the State. Programmes of possible irriga- 
tion and other relief works are maintained. 

The following are eiamples of some of the works whiek 
liaro been carried out i — 

31, iT/nV. — The remains of an old earthen lund erjsled 
here. The water had forced another passage for itself 
through the adjacent hills and all flowed to waste, falling 
into the Bangunga river, a few miles lower down. The 
project consisted in closing the gap in the rocky hill with a 
masonry dam 60 feet high and maMng up the earthen dam 
to a height of 60 feet with inner slope 3 to 1 and outer elope 
2 to 1. It is about 320 feet thick at the base and 10 feet 
thick at the top. The masonry dam with an extra 50 feet 
cut ontof the rock at one end is intended to aflhrd a ‘waste 
weir. As a matter of fact, the water has nover reached 
this height. The catchment area is 27 square miles, maxi- 
mum capacity 179 millions euhio feet, capable, when full, 
of irrigating 3,901 acres. The length of irrigation chan- 
dtls lAout 78 miles. Ihe outlet Is an ordiimrjr iron sluice 
with gun-metal edges raised by a vertical rod with screwed 
head. The total expenditure up to December 1900 on this 
work is Bs. 1,16,791. The total revenue realised up to 
August 1900 ia 6s. l,36,6b^'vIt was roupletcd in 1877. 
The average annual revenue rCT^ised is Bs. 6,896, giving a 
percentage of Bs. 6'09 on the total outlay. 

35. Kalegh Aiyur— Is situated about 20 milos north- 
wcbt of Jaipur, and is formed by a dam aciom the river 
Bandi at the rocky spur of Eelegli. Tho^ dam is entirety 
of sand. The greatest depth ot water is 30 feet. The 
rcserruir when full eovers an area of abont 2'1 square miles 
and contains 678 millions euhio feet, capable of irrigating 
28,000 bighas. At one end, where the sand dam joins the 
rocky spur, a masociy core wall has been built to prevent 
the water creeping along the face of the rook. Aucecape 
has been made by catting a gap out of the rooky spur down 
to higk water level, l^e sluices have been put in a chaimol 
10 feet wide out still lower through the rook down to 25 feet 
below high water level. All the materia! which came out 
of the cutting, made for the escape, was used in covering 
over the inner elope of the sand bund, ond in protecting 
' the toe at the outer slope from weeping away. The head 
works are situated about six miles lower down the river, ns 
tlie land on each side is not suitahlo for irrigation. At 
this point a masonry weir, 16 feet high, has been mado 
on a bed of rook and raises the water and diverts it to the 
canal wbioh passes away on the right bank until it reaches 
the water-sued of tbo country beyond. Until it reaches 
this point, it intercepts all the surface drainage from tho 
ground above it on the right, and instead of all this water 
being allowed to go to ‘waste as hitherto, it is now conveyed 
by this canal to fill village tanks beyond. Thus tbo canal 
in the rains acts as a feeder or eupply to the villogo tanks, 
and after the rains, when the sluioes of Ealegh Sagur are 
opened, it leads the water, which has been stored there, to 
the fields for irrigation, fulfilling a double purpose. The 
total expenditure up to December 1900 has • been 
Bs. 2,79,148. The amount ot revenue realised since its 
construction up to August 1000 is Bs. 6,06,143. This 
gives an average annual return of Bs. 24,216 and percen- 
tage of Bs. 8'67 on the outlay. 

36. Bund Madho Sagur, Qtraali. — This work is situat- 
ed about 60 miles eonth-east of Jaipur'and was begun in 


1886. The mean length is 866 feet. The high water 
level is 30 'feet above giound line, 46 feet above nullah bed, 
with a masonry core wall. It has a drainage area of about 
26} square miles ; tho dam has been made purposely larger 
than is required for this area, in' order that the Moroli 
nullah to tho west may he diverted to it some day. The 

escape is cut out of the reek at the east end 35 feet ahoro 

the bed of the nullah. The capacity, when full, is 838 
million euhio feet. The length of irrigation ducts and dis- 
tributaries is shout 37 miles. The expenditure up to 
December 1900 is Bs. 1,90,736. Total revenue realised 
up to August 1900 isBs. 1,46,062. ltw‘as completed in 

1887. Tho average annual revenue ia Bs. 11,236, giving 
a percentage of Bs. 6‘89 on the onllay. One object in 
making tlua bund! was to oontrol the floods. IKo Ohoi 
nullah, after passing through tho gorge at Gcrowli, spreads 
over tho country without any clearly defined channel ; it 
used to deposit silt right and left and do muoh damage, 
so much so that petitions were received from 19 Villages, 
praying that some remedy might be adopted. In addition 
to this, in heavy floods this hrraohed the road to Agrn 
for about one and-a-half miles in length and threatened 
the large village of Sikrai. Attempts were made to protect 
Sikrai by throwing out spurs, but experience showed that 
the only way really to atop tho damage was to bund tho 
nullah up entirely nt tlie Gorowli gorge. This has been 
done ; tho damogo has ceased and tho water which formerly 
did harm is now stored for irrigation, and every drop is 
used and benefits tho villages below. 

37. Tori Sagur — Is sitnated about 50 miles south-west 
of Jaipur. The catobment area is about 320 square miles, 
all the water &om which every year flowed to waste. Tho 
bund is of earth 6,400 foot long, with a masonry core wall 
for a portion of its length where there is rock. Tho area, 
when full, is nearly 6 square miles. The greatest depth is 
40 feet. Tlie contents, when full, 2,057 million euhio feet, ' 
capable of irrigating 17,189 acres. The total length of 
main is about 66 milos and of distributaTies about 

122 miles. Tho escape is on tho rooky ground at the south 
end 809 feet in length. On tho 9th August 1888 there was 
a heavy fall of ruin here, 8*46 inches in nine hours from 
6 to 11 F.M. and from 12 to 3 A.M. The waste weir ' 
ovorllowed 2 feet deep and contiaued running for 29 days. . 
Tho sluices are all in duplicate of iron with gun-metal faces, 
with vortical raising rods with screwed heads. One sot is 
always open in case tho working sot alionld at any time 
need repair. A turbine has been fitted on to one of the 
outlet pipes and the head of water is used to grind corn 
before it passes on for irrigation. Tho water now spreads 
up to the village of Myron ; if the high water level can bo 
raised without damage to this village, it could be easily 
done at a very small cost, and the matter is under cousi. 
deration. The expenditure up to December 1900 has been 
Its. 6,03,269, and the amount of rovonne realised siiico its 
construction in 1887 has been Bs. 6,76,661, giving an 
average annual return of Bs. 38,437 and 6*37 nerrontuge 
on tho outlay. This year, 1901, it has saved the iharif 
Crops on about 10,000 bighas, about 38 new hamlets have 
been founded below it, on lauds which formerly were jungle 
and waste. 

38. Mora Sagur. — ^This work is Isituatcd about 60 miles 
south-east uf Jaipur. It is au earthen dam, 3,380 feet long, 
with a masonry core wall which was put in afterwards. 
When fnll it has an area of over two square miles. The 
Catchment is eurrounded by hills. The capacity of the 
resoiToir, when full, is 456} million ouhio^ feet, capable of 
irrigating 3,471 acres. Tho length of maiu" and distribu- 
taries is 69 miles. The country below depends upon tank 
irrigation ; tho soil is very good, so the benefit that this 
work has done in storing all the yrater which formerly 
passed to waste is great. Tho high water level is being 
raised now another two feet at the small cost of Bs. 823. 
This will add about 111 million cubio feet to the eonteuts. 
The expenditure up to December 1900 is Rs. 1,68,273. The 
rovonne realised up to August 1900 ia Bs. 6,19,660, giving 
an average annual return of Bs. 21,653 and percentago'of 
Bs. 12*86 on the outlay. 

SO. Bund Binonri ami Supply Cut. — ^Ahoub66 miles 
south-east of Jaipur n small stream, almost perennial,' 
existed at tbo village of Binouri. Before 1868 the natives 
after every monsoon need to make a sand dam across the 
stream to divert the water by a small winding duet to 
Liwalli. All the flood waters were allowed to go to waste. 
Every year the Jcacheka bund had to bo renewed and often 
just as it ‘was made, a freshet came down and it was 
breaohed. A high earthen bund was made across the 
nullah and a masonry escape on the solid giound on the 
cast bank. A channel 20 feet broad was dug towards 
Baminawas to convey flood waters to the many large 
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tnnks nonr U nnd tlio small dxiotto' Liiralli irns realigned. 
Dr these Ricans a portion of iho flood tratcr^ ore dirorted 
and tlia troteT stoi^ for irrigation, and the ospeuso and 
tronblo of making np the rartliaii ditiid annually is saved. 
As n good deal of water still passed away over tho weir, one 
of the two nnllalis aboro it was oompletcly dosed by an 
i.'iribcn dam 82 feet high, witliont ony enro wall, and a few 
years afterwards, this iitnd was extended southwards to 
giro on oxln supply of 39 million oubio feet, by filling a 
JAil into which tho water flowed after Binonri Sugar had 
filled 7 feet. By this moans a huge quantity of water is 
stored and can be let out to fill up tanks below or fur irri- 
gation as desired : — 

Hu, 

ThoiaisIexpenSltaranpioScegnitierlOaoiiislieen . I.IS.OM 

Tie rcTCcoc Fcoltfca from 1670 to Aagatt 1003 . , 2, 20,800 

giving an averago annnol return of Ks. 0,f<99, equivalent to 
its. 6'Sl per ( ont. on the outlay. 

•10.‘ JBoochaya 2?Mfrfor>.— Is sUnaied abont CO miles 
nprth of Jaipur. Tho dnni is of solid inasonry 75 feet 
high. Tlio gorge in which it is placed is 180 feet wide nt 
th-i bottom and .ISO feet at tho top. The dtariiago area is 
nl«ut SO sqnnro miloa, mostly hill and rocky soli. Tho arco 
of tie ic?cr\-oir, when fall, is about 1'74. square miles, and 
tlio contents 1,320 millions cnbio feet, capable of irrigating 
about 11,000 acres or 33,000 htghas. It was cotmilctcd 
in 1687. That year it filled brimful, ond tlio surplus water 
passed over the escape ICO feet long, rnnning ohont 0 Inelits 
deep for nearly five days. In 1893, on the lllh July, 
althongh only a little rain fell nl the site of tho dnm, there 
was an unusually heory fall over the drainage area. Tho 
water, wbieli stood 68 feet deep, beg in to rise rapidly, and 
III abont 8 Iionre rose to 76 feet and overflowed by tbo four 
tsrApfs : total length 814 feet, ilcwltig for Eoxno honrs from 
3 j to 4 feet deep, tearing rarine^ in tho rocka in aomo 
jilaccs about 100 feet wide aid 60 foot deep: No damage, 
however, occurred to tho works. The waste wciis Nos. 2 
and J have Mneo been raued 6 feet. Owing to the difficuliy 
of getting the water away and the ennlrncted area nl the 
bottom of the reservoir, tlie outlet sluices, which ns nsnnl 
ore m duplicate, wero put nt n height of 20 feet above tho 
bed, the canal was taken tbrongh a saddio back in rock in 
-.0 feet excavation for n short distance, and after that there 
was no diiliculty-- 


Tht total expeudUnw up to 0;ecinl.cr IPCO Is 
ThoKKuac itall«.i3uptoABSustl0Mla . 


Bt. 

3.39.417 

S.14,231 


giving an annual nvetago return of H.. 14,28.1., cnnirnlcnt 
to a percentage of Es. 4'20 on tie outlay. 

Chaparteartt Saou^U situated about 40 miles 

wall 13,200 fcot long. Its entehraciit arc.a is nbout''230 



'The total cxpenllluro op to greember 19'm It 
And rcTCnoe icall'til op to Aoj^iiat 109i) , 


Us, 

S, 13,433 
l,33,esi 


f rainfall was only 16 82 inolios.rnin 

fell heavily on the 10th and 20lh July over tbo calclnnont 
of tins rwerroir, lank filled in about 2.1 hours and 
oierflowcd forabout 16 days. Groatc.tt deiith 0 inches • 
length of woirlAG feet. This ye.ar, 1901 althoui'Ti ilm’ 

5“roJt if wl?( i»che.a, only ibSlt 

1 foot of water c.aino into (he reservoir. A project L being 

carried out to bring flood water from tho river Mashi no"? 
Etngoi_^ by a rannl i:ij miles long, 30 feet wide to lbi« 

remain to bo done. A mnsoniy weir has Icon already made 
across tlio river Mashl to supply ibis c.annl, ns weil ns n 
simil.ar canal on the right bank, which has bean made 23 
miles long to supply all tlio tanks in that dircolion. ■ Wlioro 
this canal Mi«scs any nullahs or dminogo linc.s, tbote linvo 

imbe seeSd^" »f water 

, 42. Tht ^amgarh Bam (Cros/Ateai/e Sagur).~-The nro- 
jeet consists m bnnding up tlio river Bangunga near 

20 miles norlli-onst of Jaipur. Tlio drainage nioa above 
the proposed site is about 207 s.quaro miles. The orig^kiol Mm 

"aJTOWCst plnCO of tllO 

gorgom tbo hilis through wliiohtlie river has upparcntlv 
forced liB way, but tho dlflicnlly in finding rock at a 
rcnsonablo depth caused this site to bo nhandouc^d in Lour 
* Vol. IV. 


^“^rad feet higher up, whore it was possible 
to mnkon largo sand dnm, with rook nt the south end for 
the escape, flio foundation stone wos laid by Sir B 
OrosthTriuts, Agent to the Governor-General for linjimtana,' 
on the 80lh Doeember 1897, nt tho request of.jH. H. 
Maharaja Sewai Mndhn Singh, . - 

The first year nn outlet channel 800 feet long was oxoa- 

nf wall was begun along one’ side 

of this olmnnel with S cross wolls from it, nil founded on 
iwk, running into the sand dnm to prevent any nercointion 
along the wall, and a ocrtnln amount of the sahS Lm wm 
made; tho water in flood going for tho Inst lime ns usual 
donrn tfao old courEf* Aficr tho roinB thn rimfs *^11 
with the sand bund and carried up to a height nr*60*foct'- 
tho masonry wing wall and cross wnlln bein|nlso built nV 
A onre wall o£ mortnda ' (siiud and clay mixed) was male 
in the centre of tbo bund SO feet thick. -^TIio fonndnliorfw 
thin was taken ns deep as could bo managed, abont 0 feet 
“P "ith “ i-Bltor of 1 inil, to the font 
-f"?!! *"l'POsod that this coro wall will 
bnX ^ ^ prevent percolation through tho 

i any percolation Irom bclowbeiog allowed 
f*'® broken stone placed nt the L of the 
enter slopo. Iho second year was n critical time. Tho old 
course of tho iiver having been bunded np, oil tho flosd woe 
allowed to recape by tho chnnnol through tho rook nt the 
seu h ond. Tbrpo floods oeenrrod ; tho second oT 26th to 
20l!i Juno was tho honvicst. It scoured a docp hole nt the 
4 fcf but was prevented from outLg bock bv 

tho rocky bed nt this point. After tbo floods of tho second 

inni '7'° ®"<i tbo gap between the 

sand dnm and tl.o hill at tho south end was eW bi^! 
mwonry dam, m wliioh the sluices for irrigation have bL 
constxtictcda 1 heso consist of C ononinirs caoh nF 9 
dmmrfcr, 2 of them nt 20 foot, 2 nt 40 feft/and 2 at d f“t 

n? 4 h« f® *iuices in a well in front 

of the former whicli can bo used in caso of need to si ut off 

Tbo work has bean douo moitly by portnble tramway. 16 

wagons ; but mc^ and 
bullooks Itnvo also been oraployoJ. Tho material for the bund 
has chiefly been brought from the sand liills to tho north 
(ho averago lead being about l-fiOO feet- ' 

Tho dctcils of tho work ore— 


Utlght of dam . 

„ to H. W. L. . 
Iicsgih at lop , , 

Ttiletowsattba baio 
» ,, ,1 top , 


Feel, 

80 

;s 

1.039 

070 

30 


Allowing 22 inches ns tho averago rainfall nn.r • . .i 

run-off, thoro will bo impounded 0 ^ 011^1 Gl 8 Vi® 

foot 6f water. Tho II. W L 
to 2,680 million oubio foci It SlI nribill' 

to ihis ]evc) but fit fills 1 1 A pJ^t^babl^ not fill \ip 

i urofJd and ^®P® 

loto years tbo bed has been dm In 1887 “I 

i>8« oUfUoj woro fianctioiiod • Ijo on nsiQ n ^ 
lts.d^ Rnn Fabs «i. -^>083 tor tbo woir hjid 


.Colunel 
^ S. Jacob 
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‘ nvernge depth 3 fecti stmtinj: ol n level o£ i feet above the 

Celontl bed of the river MasM. The) oonelvHelion of the weir was 

S- S. Jaeoh, postponed ohie% because the Gimivar Band had been twice 
— breached, and it was considered better to pnt n mnsoniy 
oote.vrall hero and miiko this reservoir sconro before an;* 
thine else. Tlio saving tlins oifeoted was ntilised in 
makintr masonry core walls to Ram Sagur and llamholao, 
both at Gnnwar. After this the question of making a huiid 
at Etagoi was considered, and tlirce nltematirc projeots 
were brought forward with depths of 12 feot, 22 feet, dnd 17 
feet of water. The first was Tojceted>ns not letaining 
enough water to be of any real_ good ; the second, to retain 
22 feet of water, was also rejected, ns it wonid snbmorgo 
land of Etngoi and some in the Kishengnrh State which 
might canso diOicuIUcs. The Inst 1 7 feet depth of water 
has been postponed for the present ; for, nlthongb it would 
snbmcrgo only a small portion of Kishengnrh land and 
wonid probably be rallier I'cncfioial than injurious, yet tliiro 
is some nneertainty as to the nmonnt of trntor available, as 
there are scvcinl lundt in the Kisbcngail: Stale which out 
off some of the drainnge. So it is considered bettor for the 
present merely to make a masonry sveir noross the liver, 
wliich will divert the flood waters down tho canals and 
enable tho floods to bo ganged. At the site, where tho 
weir has been made, tbo drainnge area is about 210 sqnaro 
miier, and tbo river has a fall of C‘2G feet per raile. Hio 
weir consists of a mnsonty wall 479 feet long, 8J feet Ihiek ; 
the top is 4 feet above the ennni bed, with a baiter an the 
outer side of 3 inches to the foot. Both sides have bten 
continued by earthen lundt 700 feel long on tho south side 
and 300 feet long to the north, svllh top widths 10 feet, 
inner slopes 4 to 1, outer slopes 2 in 1. Iho lop of tho 
lundt are 11 feet above the top of tlio weir. Slnsonty 
core walls have been put CO feat long on tlie north side 
and Cl feet long on the sonlli to connect with tho 
weir, the ends being protected witli rnbUe i^llching. A 
scfluring sluice has been left 10 feet wide in tho.weir, 
whioh is temporarily closed willt mnsoniy. On the down* 
stream side a good part of the apron is on rock, and where 
there is no rook o rubble stone apron has been provided, 
slopping 1 in 20, the toe of which is formed ot marsivc 
concrete blocks about 10' X 6* X 4* built 2 feet into tho bed 
of tho river, llio c.-wtal, wliieb takes oft on tlio right 
bank, bss been widened from 16 to 80 feet os a nsoful relief 
work during the lole famine. The head-works are pro* 
vided with seven openings, each 4 feet wide, which can ba 
regnlated by wooden simtlers worked by a ebain with 
counterpoise over an overliead. wheel, snpporled on n 
horiaantal fmming of old rails. A canal 12 miles long 
from this weir is being now mndenn the north or left bank, 
SOfeotwide, loinerca'Otho supply to Chanarwarn Sagur, 
the waters of 2 nullahs which are creesed en route being 
also diverted by masonry bunds across them and made to 
join tlio canal. TVlierevcr tanks are situated liclow the 
canal, sluices are provided so as to enable tbera lb be 
siipidicd in tbo rains and remove any (omplainls that 
might be inadA on this score. These sluices ore kept clo«cd 
except wlicn it actually ruins. 'Water taken nt oilier 
times renders tlioso who tnkc it liable to pay water-rate. 

44. Jlingona im'r on the river Sandi.—A ma*onty 
weir has bicn Inill acro.s8 tlie river Band!, 6 feet high, at 
a place where a ledge of natural rock crops out across tho 
river-bed near the hamlet of Ilingona. On caoh aide luniU 
of sand have been made, tho ends of which aro protected 
by masonry and rubble pitching. A c.inal has been taken 
from tills weir to tlie Tillage of Sabndrn about 2 miles dis- 
tant, wiiero an earthen lund lia« been lately made. All tho 
w.ater wliioh cannot pass down Ibc -canal is allowed at 

P resent to escape over the weir. A project is being prepared 
or raising tlio weir 8 or 10 fed and forming o storage re- 
servoir to retain the water for a time. There is a magnificent 
storage basin, and ihe Thaknr of Mahal, who originnlly 
objected to this being flooded, now wishes it done. A canal 
will then bo taken from this reservoir, by which water can 
bo conveyed to fill tanks in tho rains or for irrigation after- 
wards as may bo desired. 

There are many other interesting works, but prolnbly 
tho above are sufficient to illustrate the aUempts which 
have been made to store and nliliso water for irrigation. 

45. fi'iVf.— As most of tho irrigation works have been 
carried out, where tho sell is good and slifr, no difficulties imvo 
been experienced ns yet on tliis score, oxcepllng at the 
Ainani Shn, tbo reservoir whore water is stoicd for tho 
supply of tho city of Jaipur. The slope' of tho bed of tho 
numb is about IG feet in a mile. The banks lioro are G1 feet 
high, the soil is loose sand, consequently whencTcr there 
is n heavy fait of rain n great deal of silt is brought into 


tho rceorvoir, so much so that tbo pipes by which the water 
is drawn up, and whicJi originally wore placed 6 feet ohovo 
tho bed of tho nnllab, sro now 12 feet below it, and great 
difficulty is experienced in keeping the months of the pipes 
elenrof silt. It was not an easy problem how to keep out 
the silt and yet to admit tho water without losing the head 
of water. At Bret it was proposed to run n masonry gallery 
for some distance up the rivrr bed in front of the pipes, 
with nnmerons oponings nt each side filled'with siiarp sand 
to admit tbo water by filtralion, bnt tho experience derived 
from a largo well, wbieli was so constructed nnd sunk in tbo 
bed of the stream some j ears ago, proved that such openings 
get clrggcd with tho clay soil nronnd and foil to admit tbo 
water preperly. A series ol largo wells was also thonglit 
of, to ho ccnslniotcd nt iiiterviils up the bed of tho stream, 
nnd all connected, so that the water might bo pumped from 
the lowest well ns a sump. The objections to this were 
that tho head of water would he lost ; the cost of rohiiig 
water from the grcalcr depth would add greatly to tlio 
emt of pumping, nnd the initial cost would bo great. Tho 
method adopted is to make a Aicnrf in front of the outlet 
well of small rubble stones from 2 inches to G inches in 
size, sn ns to enclose an area of aliont.^OO'X 60'. This 
lund will ho canied up nhovo liigh water level ; in the present 
ease nliout 36 fret high. Tho side niopcs to be 1 in 1. On 
(be outer side small stone broken to 1 ii oh cubes will ha 
placed 1 foot tli'ck nil over tho outer slope, and onlsido this 
a layer of small clean I-tinic;- gravel, with a layer of broken 
stone onieido thin to prevent it from being distiirhcd. It is 
hoped that fliis will net ns a filter or simincr, only allowing 
the water to percolato freely from the nnllah to the river cn* 
clornre, which ran ho dredged to any deptli nnd kept free from 
silt ; at the same time it will not mniter how mneli silt romes 
into the nnltali. Tlio water inildo tlie stiaincr lund will 
always remain the tame height as tlie water outside, and 
the head of water will not he lost. The work is simple and 
eoits little. It is now in progress, 


Now PcOJltCTS. 


Tho following have been prepared and tho reports regard* 
jng them havo been printed. They may be briefly described 
as follows s— 

40. Jloda 'Irrigation ProyVef . —A lodn i* a Jagir 
Tillage about GO miles north-west of Jaipur and 20 miles 
west of Sikar. On the west of the Tillage there is a niitural 
jhil compri'.ing an nre.i of about 4t»0 oeres of shallow 
svntcr, exeepl in years ot scanty rninfall, when it is ' qnito 
dry. Tlie l-ed is sandy and charged with reh. It is en- 
closed by high ground to the erst, west, nnd hlwth, nnd by 
natural s.-indbills on the south ; there is only one-cap to 
the si.nth through svhieh the surplus rrnler paws off intd'a 
nullah. Tlie dminsgr ot about 108 sunare miles coinra into^ 
this jhit, of which the greater part pas-es out into the B.ii 
nnllali and goes to svaite. The slope of the hrd is 8 fret 
to the mile. Tho lund would be 2i feel Iiigh, greatest 
depth of water 16 feet, length nt top 6,600 feel, fnner slope 
6 to 1 } ns the soil is loose sand, outer alope 2 to 1. The 
contents nt 16 fret contour, 700^ million cubie feet; 
though it is not pxprctrd moie than G02 million cubic feet 
will probably iie received, nllownnco has been made for 
exccntmnsl years. An escape has been left ICO feet wide 
at tlio too of tbo Samcr Hill ; this can be inrreased in 
length if neewsary, but probably the water will seldom 
reach the level. Tho area commanded is about 7 snunre miles 
olhhalta and 1-1 square miles of /nyiVland. Tlie estimat- 
ed eost is Rh. G8,01'0. Tlie cost of storing the water is about 
8,000 cubic feet for one rupee, which is exceptionally low 
owing to tho favonmhie nature of tho site. In tho Jaipur 
Slate 3,000 cubic feet stored for one rupee Is considered very 
good. Allowing Its. 2_i»r aero ns water-rate on tho Halsa 
nnd Its. Son the jayir land, nnd deducting 8 annas an aero 
for mnintenanee ta be on the safe side, the anticipated returns 
would bo about Its. 5,800, wliicb would giro a percentage of 
about 8’6 on the outlay. If the reservoir filled nt 16 feet 
contour, tbo area would be 3^ square miles, a'bont 2,181 nercs 
of laud would be submerged, of which 730 arc good cultivated 
land and 1,030 waste, as well as 18 wells. Rs. 3,000 have 
been included in tlie estimate n.s oompeneation for tho wells. 
As regards the siihmcrged lend, it is hoped thnt the benefit 
derived by depesit of silt coming down in floods would 
improve the present waste reA-covored land and partly, if 
.net altogether, compeusate for tho good land submerged, 



SELEOTICD EVlb^KOE. 


• i9d 


and tlioro would nlso bo ouUivntion’in tbemargjn'nnd bod 
of ilio reservoir ns the wntor raoedos. Kxprrionoo alone 
.TTonld proTO whnt the ncltinl loss or , benefit- would be- As 
thosito is in tholauds ora/n^iV Uio project has not yot 
been taken up. 

47« JSanas Irrigation^ JProjeet , — ^Tho proposal .wm 
to put n mnsoniy weir across the river Banns where it 
enters the Joipur State } bj whioli the water, which flows 
for some months niter tiio floods, ' would be diverted to n 
canal, which would be takou off on the right or south bank 
for irrigation ; and also by means of this canal, in years ^of 
scanty rainiall, to ensnro ail tbo vijin^o tanks within its 
iniiuonoc being filled, ensuring tlio district from a water 
famine. There is no snifable place in the Jaipur Elate whore 
a etorage reset voir on. this large river can bo made, nor is it 
pn'sibli. to toke a canal off fiom this weir on t)ic loft hank, 
nningto tlto Toda range of hills (nt the north end of wbieh 
issilnated the village of Toda Itai Singh), tbo gronnd 
thuio being about 76 feet above tbo lorol of the weir. The 
xvidlh of the bed at the jiroposcd aite of tbo weir is 
liSSO feet. The banlu are well dofined, about SS fcot 
higii. Bock is visible for ^nbont^ 1,100 feet -across tbo 
b.;d. This site is situated just within British torrllory. 
The drainage area aliove this point is alont 8,100 sqtinro 
jiiilss ; the slop: of the bed is l'7fl feel per mile. The weir 
propo<cd would be masonry, 2,000 feet long, 15 feet bigh. 
To prevent the river in flood from spreading or outflanking 
llin weir, it would be necessity to make earthen hundt 
on the south side, 5,600 feet long, mid on tbo north sido 
ICJiOO feul long, each SO feet high nt tho doopoat places. 
Tltc estimated cost would be about 10 lakhs of rupees. Tho 
cbjccliouB to the project are that little or no water would 
be stored i no water would be avnilnhle for irrigation until 
mile 13, niul At tnilo 20| the canal would enter the Bondi 
State. In tlio first 6 miles the greatest depth of cutting 
would be 63 feel, and it is impusslblo to nvuid this ; and 
slthciugli, if tlio work was sueecssfuily carried out, the States 
of Bondi and Tonk ivould no doubt bo greatly benefited, 
yet the beavicat expense would bo incurred by tho Jaipur 
State, which conld only make use of the water for n very 
snuiil area. It is nossiblo aoino arrangement might be 
made by wbieh nil tno States tliot bcuctiied would eon* 
tribute each a sbnre of Ibc cost, and returns might L-c 
ndjastedfirorofanecordingtotiio share eneh eontribnted. 
But there nre political diflieultics which would have to bn 
c-srefiiliy Arranged Isiforo tins could bo done, and control 
would have to be maintained afterwards. In flic we.sn* 
time it should b« noted that tliis project has been taken up 
only from a Jaipur Slatc^polnt of view. It is qnite po.xsiblo 
tluit llicro may bo somo sites on the river Banns higher up, 
where svntur roa1d he stored or led olf to somo large storage 
bn«ins, which wonid be far better projects to take up. It 
Bccins sad to think tbnl snob volumes of water ns Ibis largo 
ris'or brings down in flood should annually nil go to waste. 
A printed copy of the report on this projeot is in the olTieo 
of the Public Works Departiucnt, Jaipur Sinte. 

dd. Jai Actnanr/.— Another project whieii Ims been 
Surveyed oud estimated is for bunding up tho river Knnlli 
where it issues tlirongli tlio gorge iu the bills nt Jodhpur 
Soiiuri, nbont 00 miles norlli of Jaipur. The dam to bo 
of earth with a masoiiiy core wall, length nt tho top 1,017 
fcol, greatest height SO foot, inner slope G to 1, outer 
slope 2 to 1. Height nbove bigh water level 16 feet, great- 
est depth of water 05 feet. Tlic contents nt tliis level 
tvoold bo 8,010 million eiibio feet. It is not probable so 
’much water will be received, os tlio catchment, wbicli is 
‘ aiioul dOO squire miles, is s.indy, etill it is well to be pre- 
pared for exceptional years, mid for ailting np of tho Vd 
ill fho course of time. Tho area nt this level would be 
about 1C square miles. Tho estimated cost, if inndo as 
above, is Its. 8,G6,81G. Tlio prolmblo returns, after de- 
ducting tr Ion and cvaporalioii and mniiitoiimiee, nre 
estimated nt About Its. 49,020, which would givo a pereent- 
age of C'Gontho oiilloy. In the area wliioh would be 
submerged are situnted tbo hinds of some llhooniius, who 
showed siteli opposition and unwillingness to tiic projeot 
that it WAS iuipossible to make detailed surreys to estinmlo 
tlic probable nmotini Of compensation wbicli would be dno 
to them. Rupees 60,000 have been included in tlio 
cstiinnte, however, ns nnproximnto. No nceouiit lins been 
Inkcii of tbo return whicti may be Tcallscd from onitivniion 
of the bed or mnigiii of the reservoir ns the water reec.dcs. 
The river Enntli ta sfalcd uriginnily. to have cxpetided 
• itself ill Ills sandy Iraots of the Jaipur Stale In n north* 
western direction until nn unusuiilly heavy tlood, some 
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years ago, caused it to alter its dircotion to tho north,' and . Colonel 
now it enters tho Biknnor State, and aeon disappoars in S.,Jatob 
the heavy sand there.. Owing to this foot and to tho “ 
opposition of the Bhoomias alluded to above, and also to 
the foot that nearly nil tho land which would bo irrigated 
is held by jagirdart, no aotioii has ' boon taken beyond 
printing a r^ort on tlio project, whioh is on record in tho 
oflico of the F ubiio Works Department of the Jaipur State. 

A' diversion ent wns mndc from this river near Uagnr 
Enlampiir in 1900 ns a famine relief work and offor&d 
relief to many. Tliero has not been suflioiont rain to test 
tlic rcsnlts : bnt if water can bo diverted, ns proposed, it will ’ 

greatly benefit tho eountty adjacent. 

40. Other works , — There mo other works which can 
be (nkon in hand as soon ns cireumstancos permit. Tho 
works whioh have been already doac, and tbo other pro- 
jeota to whioh nllusion has been iiinde. are aufiiciontto 
show wiint has been attempted, and the constant efforts 
which have been mndo (Inring tlio past 84 years to store 
water ond provide for irrigation in tho Jaipur State. 


APPENDIX I. 


Statement showing areas irrigated in acres each year 
sineo 167 B to 1900. 



Arras 


Areas 


Areas 

Teat. 

Irilfpiteil 

Year. 

Irrijntrd 

Year. 

Irrli^atcd 


in seres. 


in acres. 


in acres. 

187C-7G 

1.797 

1883 

D mouths 

] 22.872 

1893 

21,805 

1870-77 

8,278 

1884 

1G.790 

1893 

36,119 

1877*78 

6,0G0 

1885 

31,03G 

'1801 

34,600 

1878-79 

4.700 

ISSG 

23.420 

1893 

34.769 

1879-80 

12,016 

1837 

22,973 

1800 

41,334 

1880-81 

1C, 396 

18S8 

.10,179 

1897 

27,002 

1881-82 

14.032 

1880 

37,280 

1808 

40781 

18S2-83 

23,115 

1890 

42,334 

1890 

33,258 



1891 

32,438 

1000 

21,790 


Tinder tho “ Chaklandi " system tlio average of tho past 
five yean’ netnnl revenue derived from aieh villago is taken 
and IB let out fur fifteen years, each villago to tho oecn* 
pants, jointly or sopatntelyns tb^ prefer, on nn annual 
lental hosed on the 'average. If tho cnltivatois decline 
to take upon thcniselvrs tiio responsibility, tiio villago is 
sometimes let out to n third person. Under this srstem 
cosh rcnbi are token nu the mcaMured pattis or holdings 
irrospeelive of tbo crops sown. 

Two different methods of osscssmont prevail in villages 
whieii Iiavo not been brought under tho " Chakbandi " 
syetem — 

Isl, Jiatai or division of the prodneo; 

2nd, DheJ or money rotes per bigha. 

1, Tho litttai method of assessment is nliiiost always 
adopted in regard to food-grains {rabi ond kharif), nuch 
ns wheat, barley, gram, bsjra, jowar, til, meong, urd, oliulo, 
mete, etc. 

2. Bhy or cash routs on mrasmed land. 

Theso rotes arc generally applied to vniiinblo crops oilier 
than food-grains, and vary willi tlio kind of crop sown, 
the caste and occupation of tlio cultivator, ns well os with 
the unturo of tbo aoil. 

ColloDi sugarcane, and muklra ore tlie obief kharif, and 
opium, tobnoco nnd jeeni, the cliiof rabi crops for wliich 
JJh^' or money rates are taken. Tho rotes vary from Bs. 7 
to 1 rupee per bigha, 

Thoeullivalor issomctiincs allowed to retain tho Stale 
shore by paying tlio money value nt tho mnrkot rate. In 
emo tlio market rnto is not favourable, tbo Bnj sbaro of 
the produce is taken to nnd deposited in tbo State gra- 
naries. 

The share of tho produce taken by tho State varies 
everywhere In nceordnuee willi tbo oasto, and sometimes 
with tbo occupation of tho ciiUivator. 

The iigricullnriat by caste and prora-sion has to^ givo tho 
State oiic-Iiaif tbo prodneo of his fields. This is tho 
maximum rote, 

Brohniins, Itajpuls, Jats, Gujore, and Mnlis liavo to pay 
less. 


2q2 
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O<ilo«cl The Tilliigo patol, pitwari; olinudhrif nnd knnnngo 
S. 8. Jacob, thongli tlioy may bo ogrionltuiists by casto, liore to pay 
— - BmniTer shares. Tho ramission in thotr eoso is simplj* pTring 
to ttio nssisianee they nlirnys giro to tba tnlisil oliiociB in 
thoir work. 

Thonmliinin nnd tlio Ibijput nra nlloired to caUiroto 
Jand on tbo most favonrnblo terms. Tlioy pay only tho 
onc’filth share of tho proBaeCj and this is the minimum 
roto. 

With regard to the Jati Gnjar, or Mali cultirator, the 
conditions ore not so rnronrablo as that of tho Bmiimins 
nnd tho Ilajpnts, There ist hoireror, a rriso restriotion in 
regard to tho “ faronred castes ” ns they arc called. They 
arc reijnired to eultirato land either Ihomaelrea or by 
employing paid scrrant-i. They haro also to bring their 
own plonghs nnd bulloaks to tho field. In case they let 
out tneir holdings to tho ordinary ogricnlturii't tho maxi* 
mum share is demanded and taken from them. 


In reply to the President, the wilncsi said— 

1. Tho sTork of conslrnction on the irrigation tanks in 
tho Jaipur State is done at the mtes ordinarily current in tho 
State. Tiicro is no forced labour or pressure of any hind ; 
arork is done genemlly tlirongli vork agents, who are 
supplied with nil tools except perishable articles, such ns 
b.i'ikcta, string, etc , and are paid a cotninission or percent* 
age on the work done, tho rales payable to labourers in 
every case being fixed by the engineers, according to the 
nature of the soil and local eironinstanecs. In some places 
work has to bo done by daily labour, 

5. Sinnll tanka arc of no usons a protection agninrt 
fninino. They give employment and store a little water in 
ordinary yc.irs and iniiy assist wolU in dry years, ITiero 
is, boWever, no minimum as to tbo sire of tho tank nbicii 
it is worth tlio State's nbilc to consider. It is ndris.ablc to 
stop oTciy drop o*' water, where it is possible to do so, nnd 
it can be done at a rra*oiinblo cost, 

B It may be possible to alorc water in many places along 
the line of a river or a canal, by making cuts to natural 
depressions or to Tillage banks nnd so ensure a supply of 
u liter every year. 

4. The canals from the ICalegh Sngnr and from the 
Oliaparw.irn S ignr arc instances which show how the irri* 
gntion oannls may bo sometimes nsofni ns the means of 
conre} iiig surfoce drainage in the rains to rillngo tanks 
beyond. Tlio Kairgli S.agiir C.inal is taken oil the right 
bank of tbo river B.tndoe, wliero a masonry weir 16 feel 
bigb has been bnilt to raise the water to llio ronal.** The 
reservoir iKnhgh Sagnr) is 7 mi!c« higher up the river. 
Until the canal reaehes the watcrehed, it Ins liigbrT ground 
on its right nnd it cro*ses scveinl small nullahs. Every 
one of these has been bunded up by the canal crossing it. 
The cttrnl lias -o b.'iuk on the left side only ; the riglit side 
is loft ojion, so that all surface water trom the higher 
ground in the min', after filliu" up the nullahs to the level 
of tho ctmnl bed, passes off by tlio e.iiiiil to fill village tanks, 
instead of going to waste ns it did formerly. Another 
advantage is that in process of time, tho<>o nullahs ailt np 
and tho ground can then he cultivated. Bunding up the«e 
nnlhilis causes pereolnUon into the snrraiiiidiiig soil and so 
benefits any wells near. Previously these vrcljs svonld 
perhaps have been drained by these nulbibs in tbo course of 
lime. Siinilarly, with the Clianarwara Srgur Canal, it 
follows the general contour of tlio ground and has a large 
urea, several stjnare miles of country, above it, tho surfaco 
ilrainige of nbicli inosti}' passed off formerly to waste. Tbo 
irrigation canal iiiterocpts all this and Ic-ids it to vUlago 
tanks, sluicc.s being placed at intervals to allow it to pass 
oil whero required to tanks. After tlio rains both canals 
ore used for inigntion to lead the w.iter from the storag: 
reservoirs to which llicy belong to tho fields, so that they 
perform a doable purpose. 

6. As regards silt, it is odvisablo to make the tanks so 
high, if it c.an be done at a renaonable cost, that one can 
nITord to ignore the oxistenee of silt. Kvcntnaily a fiat 
alluvial plain might be formed whieli would be profitable to 
eiiUivate. Sill may bo diminisbed by chccliing tbo velocity 
up above by conslruellng dams to control the water and 
letting it out gradually ns required. The bun d eonstruated 
at Gcrowli called " .\ladlio Sagnr " (described in paragraph 
3(5, page 10 of my printed memorandum} is nu instance. 

0. The Banas project (printed memomndnm on this shown 
nnd snbmittcd to the President) would not p.iy ns regains 
Jaipur alone. It would chiefly benefit the Tonk Sttile. The 
discharge of tbe Banna in flood is about 700,000 cubic foot 


a second. In November 1883 only 149 onsecs at the sito of 
proposed weir. 


December 1883 . 

. 103 

January 1884 . 

. 74 

Fobrnniy „ 

. 38 

March „ . 

. 0 

April „ , 

. Dry. 


A storage reservoir would bo ncccsaty to make the projeet 
complete, ^co paragraph 47, page 10 of my printed raemo- 
rnndum). No use is now made of tho Bonns river for ini- 
pa'ion pmposes, nnd it is not known ns yet whether it 
is postiMo. I hnvo bad nothing to do with the river 
Cbnmbnl. 

7. As M instance of tapping a river weir has been made 
on tbo tjvcr Mnslii, wbioli rises in llic Eshengarb State, at 
a place near JStagoi where the river enters tbo Jaipur State. 
(Bee paragraph 43, p-igo 13 of my printed memorandum.) 
A canal 30 foot ivido has been made on both banks to lead 
tho flood waters to storage reservoirs : one 23 miles, tho 
^her 12 miles in length } the litter is not quite finished. 
JI.is Iniown of no works made by the eo*operation of Native 
States. 

8. Tlio value of water is shown by tho rr.'idiucss of one 
State to complain of another, interfering in any way with 
its water. 

9. Tlio prcvnillng depth of wells is 25 to 40 feel generally 
in the Jaipur State { towards the Biekaucr border tho snrinK 
level is down to 200 feel or more. Owing to tlie scarcity of 
rain of Inl» ycaiB the level of the w.Mer in tlie wclU in the 
town of Jnipiir has fallen oLont 13 feel below what it was 
formerly The rceoiil famine has given a stimnlus to 

Wt'll/I. 


10. The Slate make adv.'inces nnd some wells have been 

Tcecnlly made ; in some c.ases by the PnLlio Works Dep-itlJ' 
ment. Its. 3,90,9713 were advanced by the Onrlar during 
tbo past year ns tuJLavi, free of Interest. “ 

11 . Would make dams ar high n« cireumslancei permit: 
often It is better to do this than to spend money in entlin** 
down lock lu form an csea|>e ; so as to inipimid all the 
water it is possible to s.’cnro in a year of he.tvy rainfall, if 
It emldbodtmealareasimablo cost. I would not try to 
retain water for two years, as so much Is loit by lcako"o 
and er.arpration i and then if a year of good rainfall ocenrs 
tho second yc.ir, water mi.-ht e*cnpo which would otherwise 
have been impounded. We should Jose this, as well as tho 
bencni which would have been gained by using tbo water 
which hod boon left in the rrserroir. 


12. n -yr, Kjicaking from memory, the 

ciTcrt of tanks on wells eiten Is from I to 1 mile or more • 
the watiw in a caml n'jo aDect-.tl wells 600 yards distant on’ 
cjtbrr Bid-, but this d quads ranch on the ualuro of the 
subsoil. 


13. U ben a tank is nude by patting a hind across a 
niillah, there isfomciiraes a good deal of leakage down tho 
bed of the nullah j this may often bo utilised beluw by lift 
or .a small subsidiary weir may bo made below wliich would 
C.atcb all leakage and ouablo it to bo nswl by flow or lift. 

11. The average total area wliich has hitherto been irri- 
gated by tanks is between .30 to 40 tlioumnd acres. As 
lioweviT, wo have lately had vo-irs of scanty rainfall and 
some of tbe laigo works which liave reccntlr hi-en made 
have not yet bad a fair chance, it is bopca this arta will bo 
Ivimjarli rcscrvulr alone sb iuld add 

10,000 acres. 


lu. Q. In paragraidi 8 yon say if all the tanks filled 
they do 1?2|00C ncrosi Do yon want n 

cnp.icity of or 6 times 120,000 cubic feet to irrigate an 
•*®rcr— ics ; if you are depending on snrfnce rainfall alone 
—by this I mean that, owing to the precarious nature of 
the rainfall, on 3 s expeointioas are often not rc.alixed. It 
IS very nccosi.ary to supplement tho supply hy tapping 
nnllaha or rivcra or by extensive cnls to increase drainage 
nrca wherever possible. 


IG. Tbe duly imisl bo ciileulalcd on the attnal rforoge, 
not on tlie storage capnclty. 

17. Q. Sometimes a tank fills more than once or over* 
flows P When a tank does fill do you got one ocro for 
120,000 cubic feel P — Wo ought to do so. 1 hare 'not been 
able to check Ibis snfficienlly yet, but it is a very important 
point and one to wliich attention is directed. Evciy Inigo 
tank is being contoured and the capacity at every foot -in 
Loiglit is being registered, sJ that every year we shall bo 
able to tell tbe area nhich ooght to bo irrigated and so cbcck 
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iraste of water which is often great or find out tho causa, 
as 120,000 cubic feet ought to be ample for an noro includ- 
ing losses by evaporation ond leakage, (doe last bat one 
page of general elatomont of Irrigation Works submittod). 

18. Jho Oliaparwnra reservoir in a'yenr when the tank 
filled irrigatod obout (sevon-tentbs) of tbo climated 
quantity. 

10. Tlio hoight of tbo lund depends on the comparative 
cost of raising tho land and of making nn escape. Tho 
delay of 26 years in constmetion of tho Itnmgarh Bund 
was chiefly duo to a misccnccption on tho part of the Bhart- 
pnr Stato— tho noxt State lower down. Tbero had alwnye 
b*cn some tension between tho two States. Tho matter was 
sub>rquently settled by the Rosidenfs and Engineers in a 
friendly way chiefly by tho influence ond interest shown in 
the matter by tho Agent to tho Govornor'Qcnornl for 
Rajputann at tho time (Sir R. Crosthwsito). 

so. Q. Have any tanks water loft in them at tho ond of 
tho irrigating season P — Very sddoui ; tanks gcnctolly ru'i 
dry; large ones in April and small ones after the first sow- 
ings ; the margin and beds arc then enltivatcd. 

21. Whether water sliDhld bo run off or kept till nest 
ye.ar depends a good deal on tho ehopo of the bed and tho 
natnro of tbo soil. 

22. Water is only given when asked for and wnter-rnto 
taken, nn tbo understanding that cultivators may possibly 
get only ono watering. Encb village gels its watering in 
rotation.^ Every ono is freo to toko water or refnsu it. 
Application is made for water; tbero is no eompulsion, 
often without specifying area. Tho zilladar of Ahpashi (soo 
pamgrapb 25, page 6 of printed raomorandum for duties of 
tlio Ahpa*hi establishment) controls tho distribution and 
deeidos in what shares it should bo given, judging from 
the amount of water available ond previous exporirnee. 
This and llio monsuroinont afterwards of the land irrigated, 
and general sapervlsion of nil irrigation matters with tho 
village': arc his duties. 

23. The pay of tho zilladar and his cstiiblishniont is 
included in the total expenditure on irrigation (67 lakhs). 
Tliia also includes the cost of nil surveys— repairs to all 
tanks ; nls .1 tho cost of the works handed over to tho Durbar 
VepaMgrai.hl3,pago3 of printed roomomudum) ; also a 
lew works whieb arc jnnde mere as public improvements 
tlian for irrigation. Thcoceounl is an expenditure and 
revenue aremmt. Tiic Engineers’ pay is not charged 
against tho works, ns they are employed on roads and bnild- 
ing.4 nnd other works also. 

24. As regards figures of orcas, revenue, eta., wo have to 

dcjiend on tho return subtailtcd by the fl^hsildar or Bni 
ollicinls. •' 

25. The enforcement of " kynrlcs " has lately 'been 
aboiidoncd (paragraph 27, page G of printed mcmomnduin), 
ns it led to much dispute and dissatUfacliou and gave 
opportunity for disboncsly. 

20. The blnck cotton soil of Jaipur is much lighter tlinn 
tlio bliick Boil of Contrat India. I have had no cxpcricnco of 
land in wbioli water is not taken. I have lienrd that in the 
Kololi State water is not so eagerly sought after ns not 
being so ncccssBpy inordinary years, but I ora nnnbi; to 
Bp-'ak from personal cxporicnco if it is really so. 

27. 'Jh Mr. IbhcUon.—l am unable to stolo tlio propor- 
tion of cultivated lands in tho State to total area ; but botli 
kharif and rabi arc eoiisidemblc. , 

28. 2o Mr. ni(flmm.—Aa a rule, svatcr from tanks Is 
only given to ra5f, unless it is cspcetod th.it Uioro will bo 
Water to spare. When rain holds off water is given for first 
sowings of rabi, and as many moro watenng, ns pos- 
sitile; bnt somotimes there ii not cnjiigli water for this 
oven. 

20. Tbero is no doubt that (auks assist wells. 

.30. I’d ilfr. JMofion.— I strongly ndvoeato construoling 
(auks to hold nil tbo wator whieb it is possible to store, even 
up to two years' supply, if it can bo done at a renaunnblo cost. 

1 would, bowcvrr,ntilizo all the water during the first year . 
if llicrc was tlio demand. To make a tank really protoolivc. 

It sbojild bo largo onoiigh to irrigate nil tho cxltivablo 
area witliin reach twice over nnd leave a margin. 

31. Most of tho work of constructing tanks, as rcg.irds 
the carthwork-ut Icost, is auitahlc for famine lahour. 

32. To Mr. Higham.—Jw tho Ranigarh dnm tho core 
wall consists of clay nnd snnd mixed ; its object is to prevent 
the body of the bund behind tbo core wn|] from being 
saturated with water; it will not stop nil leakage, as it was 
not possible to take it down to an imporincDblo strata, and 
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no doubt wat-jr will leak through from below ; but Ibis will 
drain off nt tbo ground level. . • f 

head-works of Hho canal for irrigation nro 
situated on tho nvor nbont n mile lower down and will entoh 
dU Icftkago. f 

34. Tho gtoiitcsl depth impounded nt present- has boon 47 
feet ; there was more • leakage through the sand hiUs to tbo 
north of the land than through the bund itself. 

outer slope is made of bajri, then 
small broken stone ; and outside of all, largo rubble stones ; 
this ailowB any leakogo to pass nwny witliout injury, 

, £15. Q. Bg Mr. Ibbetton. — Is it snfo to do this work of 
iimking bund* with the nmoniit of supervision possible in 
carrying ont famine works P— I linvo fonna no difficulty 
where tbo soil is sand; nnd there arc no clods; in suen 
eases (of bard soil) there would be a danger of the earth not 
being properly oonsnlidiitcd unless very oaicf ally supervised. 
Famine lahour in such oases liad bettor bo confined to very 
small works, snob ns terracing fields or where p breach 
wontd not bo of much consequence. 

87. Too water-rates mo entirely apart from the land 
assessment. A man pays bis water-rate and sharo of his 
produce (generally about ono-Uiitd) and this goes to the 
credit of tho tank ; after dodnotiiig old cultivation no addi- 
tion IS mado for increased outturn on old oultivatioii with- 
out the aid of tho tank as far ns I know. Tho figures quoted 
nro those sent to ns by the Durbar offioiuls. 

^ 38. I nm unable to state extent of orea of old oultivntioii 
irrigated from tanks ; tho now is, I believe, much larger 
than tho old. 

89. Itcvcime is. also paid on cultivation in tank beds ; noiio 
from raising of tbo spring level in wells. No credit is 
given ill llio case of tho 19 villages neat Sbigrai which have 
been motoclcd from silt by the bund Madho Sagiit at 
Gcrowli (p.ago 10, parogropb 36 of printed memorandum). 

40. In ono case. Tori 8.igar, a small village was sub- 
merged by tho consirnotion ot tho reservoir. Tbo Thakur's 
houso nnd fort nnd Gelds, tho whole village in foot, was 
submerged. Tim Durbar treated them very liberally ; full 
compensation was paid to tho Tbaknr and others ; fresh 
bind was allotted above high water level and n largo new 
woll made and n new viTlsgo formed and additional land 
given below tbo rcsotv’oir. This liberal treatment 1ms bad 
an excellent offoct in diminisliing opposition to tank 
projects. 

small privolo bunds Imvo been 
inndo bj- Tbakiirs. Tho smaller cultivators sometimes ter- 
race thoir ficUls, ranking small enrthem banks round tbo ’ 
lower end, c-ailcd in those parts ''Nodns.” It would bo a good 
thingtoliolp tbemin this work. Tho Durbar does always 
help them wliciiovor tbc matter is represented. Whenovor 
requests of this kind arc made to ns, tbcj nro soot up to tho 
local authontics and a surveyor or any other help is gladly 
given, liiorc is great ditlicnlty in getting tbo smaller men 
to co-operntc for their joint interest ; nothing, in fact, would 
bo done at nil 111 A-/iafsa lands without State control. I do 

!?* ; ,5* w*">ld bo fair to stop work which was first in 
the field, m-on though it was likely to iiilcrfero with eontom- 
® re ’ unless it was n largo Work calculated to 
? j. Ibnu _ tho sliiirc of tho water to which the 

individual, by position on tlio drninngo oroii, wos fairly 
cutitlod to toko, •' 

42. Expert ossistauco is ncces-ary to assist villagcra in 
making Biimll works and wimnovor it Is oshed fw it is freely 
given. ' 

There is no very largo scope in tho Jaipur Suite for 
making ainnll bunds along nullabs ; tho country is not flat 
cnongh gonerollv to admit of long bunds and inundation 
cuts as in the Dliartpiir Slate. 

Q* What wor](s do you recommend for fiiuiiuo 
relief F— Chiolly carthwjrk of tanks, canal banks or roads, 
oriicotionof /canker, if the sites ni-c o.-nveniontiy near; 
and in some oases breaking of ballast. 

46. 1 should like to make n few remarks as to B.ijputana 
gonorally— 

(1) Tho fiicts which strike ono nro— 

(o) Tlio grciit need of water. 

(6) Tho neec aity there is for s'.ornp rcsorvoirs of 
some kind, owing to tho precarious raiiifull and 
tho ahsciico of lirge perennial rlvors. 

(c) Timt whero wntcl- Imi boon stored judioiously ,and 
cconouiioally it has always proved of groat bonoiit 
■ - and is approciatod by tho people. 


Colonel 
S, S. Jacob, 



Colonel— 
S, Jacob; 


Mr. J. A. 
Dcvcnith, 
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(d) !rhat no nltompt lias boen node as jet to mice use 

of some of the largest rivers in Bajpntana< 
Every year tbeso carry array an immouse q^oan* 
tity orrrater, rrLiohis an annual loss to ibo 
country. 

(e) The absence of all data as to rvhother it is possible 

to make use of the nater. 

(2) Hitherto all the efForte in the tray of irrigation in 
llajpntana havo been confined to indiridnal States, and 
have often been taken np or carried ont only beoanse of the 
personal interest token in the enbjeot by the Engineer ofQ* 
cer of the State. 

(3) No attempt has been mode to look at Rajp’utana as 
a nliolo from an Imperial standpoint and idl the States of 
Rajputana ns memhets of one large family, rrhoso interests 
might bo combined. 

^ (4) What has probably hindered any coasidoration of 
this sort is perhaps— 

(a) The difficnlties irhioh bristle ronnd any qneation in 
rrhieh trro or'moro States rronld be concerned. 

(i) The want of funds, os most of the States have no 
money to spare. 

(e) Tho absence of data trhieh would enable ony project 
to bo brought forward. 

(5) Tho poramoniit power by its advice or inflnonee enn 
alone remove tho dUnealties and jiorbnpi provide some 
mebns to carry out a large work if it is found possible* to 
bring forward any project. 

(6) It may not bo possible, after all, to find any suitable 
project; but nntil tho country is properly investigated, it is 
not poEsiblo to tell. 

If it is found to ho impossiblo from nn engineering point 
of riow, it is of no use to take any further aetion. ■ 

(7) If, on the other hand, some good projects arc fonnd 
praeticiihle, it wilt then botimeenongh to tncklo tho difS' 
cnltiea which may aurroand it from a polUictd or liuaneial 
point of view. 

(8) Tlio Gral step is to gel all tho information (lotsible, 
and I do not think ony othor considerations should prevent 


this being ohtoined and obtained without delay, so as to stop, 
if possible, this annual loss of water. 

It need not eommit an^ Stale to any sfihomo or es. 
psnutnro. It might he explained to all that the only ohjeot 
in view is their own welfare, the bonolit to tho States 
themselves. There ought, then, tolie no diifioalty in sccur* 
ing their co-operation in this proUminaiy ston' at all 
eronte, 

(10) ^If this suggestion meets opproval, the next question 
is how it is to he carried out t Tt is not advisable to put an 
Engpneor officer on high pay lo take up each river or separate 
Bchemo, regardless of the heavy item of establisWont 
ohargCB. 

A man should bo appointed whoso hc.irtis in tho work; 
a good European officer with perhaps one or two natlvo 
assistants. Ho ought to ho able then to aoporriso tho work 
of a dozen native Burvoyore. 

Ho shonld moko a personal reconnaissance of every largo 
river, taking one or_ more eurvoyors with him, finding ont 
from local informiitjon and inspection whnt appears possible, 
giving inBtmotioiia in writing on tho spot to his Burvoyors 
and, in case of any surveys being made, arranging for per- 
manent bench marks. 

In tbh way in a low months a great deal of information 
and data would bo acquired. 

This should bo compiled, printed if possible, and put on 
record in a systomatio way, ao as to ho orailablo at ony time 
hereafter. 

A grc.at dc.il of money, time, and tabonr has often been 
wasted from want of this being dnne. 

(11) Under the circumstances, considering howmneli good 
might possibly oecrao to tho Emplro ns well as to tho Native 
States, i think it would be n wise policy if the Imporial 
Government bore nil the initial cost of these inrestigatianB,, 
H ratried ont economically, ns suggested above, tho wholo 
cost would not ho a largo iteiiu 

(12) If any tcncmc is cvciiliially c.'irried oul, the initial 
expenses incurred by tho Imperial Government might bo 
then recovered or he a first ebargo on the revenue derived. 


Mb. J. a. DGVBKisn, State Engineer, Bhartpur. 

{Jaipur, 18th Alovembcr 1901.) ■ 

Note by wilnesa on the use in Bhartpur of shallow reservoirs for temporary stoi aye of food tealer. 


In flat country where sites for deep reservoirs are not 
obtainable, water may ho stored temporarily for irrigation 
by tho use of shallow basins formed by low banks built 
across wide drainage depressions. The drainage of these 
depressions and floods diverted from other catchment areas, 
discharge into tho basins (locally termed "bnnds ") and are 
impinndcd in them to the fail capacity of each, tho surplus 
quantity recoirod being allowed to escape by sluices or by 
byowasfies into subsidiary basins ; or, if tbeso inttor arc not 
available, tho escaped water can bo diverted to saturate tho 
neigh^uting land where required. 

2. In a typical case supposing that tho longitudinol elope 
of tho bed of a drainage depression averages 8 feet in a mile 
and that tho width of it across is 1 mile, a bonk 1 mile 
long, stretching across the dip and Bufficiently high to 
rotain an eight fcot depth of water, is capable of submerging 
about half a aquam mile of country in front of it, and tho 
basin, if it can he filled, is capable of retaining about 
100 million onhio feet of water, more or less, according to 
ite contour. With a rainfall of 30 inches between 6 and 
10 squaro miles of catchment area would bo required to 
shed enough water to fill it. Such a basin ie by no means 
adapted to the prolonged stoMgo of water, but nndcr 
favoarable conditiona of climate and Roil it may be of great 
benefit to agriculture when used fur the temporary storage 
and distribution of floods. Tho loss of depth of retained 
water due to evaporation and pcrcolaliun and absorption in 
tho basin is njt less than 8 feet per annum ; and it is 
economical to empty the basin ns soon us possible by meitns 
of sluices in order to flood land in rear. If the floods have 
been late and if the supply is ample, the basins may be nc.vTly 
foil at the end of tho rainy season when the time comes to 
prepare the ground for the winter orop ; if there luiTO been 
no late floods, tlio basin may bo nearly empty at that time. 
As soon as thegronud surface of tho bed becomes diy, either 
by natural exiinuetion of the reservoir or by the omptying 
of its conteuts through sluieo openioge, tho laud that has 
beou submerged in front of tho bank will bo found to bo 
thoroughly saturated, aoftenod, and fertilized, bo that it 


is at once ready for the plough. Tho Itind that lias been 
flooded in rear of tho bank by means of slniccB ond distri- 
bntniy channels will also ho softened for tho plongh and 
saturated snfficienUy for the sowing of the rabi. It is 
important to noto that the land in the bed^of tho tank or ' 
basin is by fnr more valnablo than tliot in rear, becanre 
sot only nas the subsoil of the former been saturated, lo 
which the roots of tho crop penetrate, hut also a layer of 
fino Eilt lias been dcpoiitcd on tho eurfacc ; whereas the 
irrigiition in rear does not satnr.ito the subsoil or deposit 
much silt- 

3. The crop soivn in tho bed of the tank is independent of 
enhsoquont watering in order to rcaoh oaturity. Mod irate 
rain, indeed, assists the growth ^aiid increases the yield, 
ond in years wlicn tho winter rains foil the growing crop 
is in some places watered from wells. Without such aid, 
however, it will remain hcaltliy, deriving its nourishment 
from the moisture retained in the subsoil. The crop sown 
in the rear of the bank depends partly on a subsequent 
refreshment by winter rain or from wrils, failing each assisl- 
anco its yield is small. 

4. 11)0 system of shallow issaivoirs hero described is 
enitablo not ouly for the impounding of small local catch- 
ments, hut also for the' distribution of floods from_ large 
streams which may be divortod or led Into.tho basins by 
means of feeder channels. If the latter source of enpply be 
available, sluices are used tocarry off tho oxco^B supply above 
tho capacl^ of tho reservoir, distribnlaiy ohanncls from tho 
sluices discharging into other basins or saturating tho flolds 
in rear. Under suitable conditions the main advantages of 
this system of shallow basins oimparcd with deep storage 
rcsorvoiiB are— 

(1) They are far more romnncrativc. The cost of 
construition is vcir much le-s. Eor low pres- 
sures of water earthen hanks of slight scotirm 
nro sufficient. Tho use of masonry^ works is 
reduced lo a minimum. . Tho work is easy to 
design siid ounstraot. 
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(2) Drnlinpr low preBautpg tho risk of domneo is 
much Ices nnd damngo is casilj ropalrablo if it 
occuis- 

A) A mnoh greater area of orop ie obtained in propor- 
tion to the sapply of water owing to the oom- 
parntivol^ wido wntei-sprcad, in proportion to 
the cnbio capacity. 

(4) Tbo bed of llie tank i< fully utilized for ngrlraltiiro 
nnd becomes n mneb vnlncd neset of the village, 
instead of oompeneni ion being paid for the loss 
of the land to tho villngem. 


80S 

(6) So niuob water Is not exbntstod nnprodactiTtily bv*'JWj' T A 
evaporation and absorption during prolonged Devenish 
storage as in deep reservoirs. vej^a . . 

(C) The larger part of the crop is moio valuable owini: 
to the fully cultivated bod' being fertilized by 
silt, wbercaa in deep rcsotvoirs bed onltivation 
IB usually discouraged and the silt deposit is 
consequently wasted. Crops irrigated by ducts 
during prowlli do not attain tho yield of : the 
bod crops. Even in years when tho bed is not 
flooded It IS cultivated, the cnriclimout of the 
soil being permanent. 


1. Q. (rdc PrciWenf.)— Yon are State Engineer, Blinrt- 
nar ?— Yes. 

2. Q. Yonia is not a Slate in nbich thero are many 
rterai'e tanks. T understand that there ia only one snob 
(Aiili? — Yes, we have only one largo storngo tank. (In 
tfoakii'g of “storage tanks" the witness meant tanks 
nd-iptrd for prolcnged storage, or storage after tho sowing 
of the winter crop). Some of tlio Qhartpur bundt or tanka 
I Bve skatlcw basins of large capacity, bnt the water ia either 
‘•yhr.ustcd naturally or let ont purposely before tho end of 
OetolHT. The storage is tbns only tciiiporavy. 

Q. The coiifiguriition of tho connliy prevents etorageP 
— Yc>, there is no need for il. Wo hare gut irrigation 
facilities withniil slorngc. 

•1. Q, ^Yhatsrc tbo irrigated nnd the eulttvnblo nrene 
pftLfifslaloP — There were 83,000 acres irrigntcil Inst year 
from hands or cbnnnels out of 707,000 nerca nf cnltivntcd 
Mud in the State. 180,000 acres nreas'csscil as irrigated 
by wells. 

C. Q. (ilfr. llltltan.y—tho r.etl1cmcnt rcpoit says 
100,000 acres irrigated by wellaP— Probably tliis moans irri- 
gated io ono year. 

6. Q. {7'rie President.) — Were yon in Bliarlpnr during 
the fsmine P— Yes, during tbo last two fomincs. 

7. Q. What did irrigation do for you then P — It gave us 
a very fab area of irrigated crop. In 1809 wo irrigated 
r.enrli 20.000 acres with tho Eupnrel natcr in.stead of the 
nsunl 80,000 acres and 63,000 nerce in tlin n hole State. The 
wells pencrntly were iiiit exhnnaled. 

8. Q. Iliiw long do the cuta from the Bangnnga run P - 
Genenill) for 2, 8, or 4 dnts at a time as long as tlie flo^a 
last, which ilnrtnntc with (lie luinfnll, In a good year with 
recurring floods the cuts may run for n ramitli cent innonsly. 

0. Q. Year tinks ore now dry P— Yea. The ivater Is used 
mainly for the t-owing of the rabi. Tlicrc ia sonic irrigation 
below the bands in addition to tho land inliiratcd in fiont. 
Theatnoiinl 
small, 
wlilcli 

c'seulinl to the maturing of tliecro|i. Where thoro aie 
wells the crop may bo additionally assisted. Tlie principal 
feature of our irrigation is that tbo land it flat ; Ibn fall 
being not nioic than 6 feet in a mile, so a very lew bund 
' floods a largo nrr.a. 

10. Q. Have you any Mack cotton soil P— No. 

11. Q. What licighl are your bunds? — About 12 feet. 
Tlicy are long and low following a contour. They nro old 
works. They aro supplied with elnicer. 

13. Q. Who maintains flicmP — They are repaired by tho 
State. 

13. Q. There is no rorcce P — ^No. 

14. Q. Coaid your rlvere be bunded with ndvnnlng.' nnd 
u«fil us reservoiin ?— No } thero it no suitable site. Wo con 
Irrigate wilhont tills. 

16. Q. (Jfr. Jiirf/o»).— Yon say tluit there is no need 
for (taring witi-r because yon can irrigate without it. 
8uppr.«.ing you did store wuler, wonlil you not get n much 
largtr uie.ip— Ko; It would uotauUiis nlnll. Tho most 
vabiaiile laud is ahoro tlic bunds. 'J'lio greoter part of tlie 
water received is stored temprimrily. Fur instance, one 
tank, tl.c Bnrrtn, is filled nnnnally with 1,200 million cnbio 
feet, llic mnximnin deptli being 8 fcit, and 'thu frontal 
water spread 14 squam milen. By retaining the water In atoio 
after October tho Stoto wontd loso nil the submerged land 
nnd would lose, innrpover, tho irrigation of n part of (ho 
largo area in roar now flooded by tho slnices boforo tlio rail 


• tlio tanas III ne.uiiion lo iiio luna rninratcu m fiont. 
itnoiint remaining stored nfter tho rabi sowing is very 
. Tlic gicat thing is to saturate tlic soil for Uic rali, 
is afterwards helped by the winter rains. Itain is not 


son^g, boconso grndunl irrigation from store during tbo 
growth of Uio crop would not cover nearly so largo an area 
"» ttwptd flooding. Tho full capacity of the latter ia 1,600 
inillion cnbio feet nnd 260 million onbio feot are below tho 
lowest sluice level. 

16. Q. Is there any room for small works made by the 
people tliemsclvesP— The pccplc linvo not tho onteriiriso 
for it. ' 

If* 0* don’t think tlicy could begot to do it P— No. 
tliero''” ^ OTCtjthing for 

18. Q. (Mr. ITiyAfffn.)— The bunds really form distri- 
huting basins, not sturago tanka P- Yes, 

19. Q. You alatc that by tho Sikri Bond yon catch tlio • 
*»PIY «cdistrilinte it j what is tho effoet.on tho 

nala below P — I hero is very littio trnco of a nala. 

P/ a big flood you cannot dig- 

j>o«o of P — No* \\ 0 Jinvo only onco hnd ono really largo 
flood in my time and our sliiiecs wore suOieioiit to prevent a 
brtBcji.^ Escaped water flows over tlio flolds and is cunulit 
by snbstdiary bunds. 

21. Q. V\ hen yon speak of the capital cost of yonr works, 

I suppose yon moan the whole expenditure ineurivd, inclnd- 
ing annual repairs nnd everything except rateliinontP 'Yes. 

22. Q. Ifowis thcreroiiuc derived P Is it iluctiiating p 
Docs it depend on the area nctunlly oronpedP — The revenue 
from bunds is mainly included in the sotticmont. Tho 
ttssessment is generally fixed, not fluotuoting. 

23. Then v hat do you credit tho works with p. -Thoro 
nro no accounts to ahow the profits dno to irrigation works. 
Bnt I can show tlio nsscssments before and those nfter tho 
constroetion of the works, Tho diircrcncois mainly duo 
to Irrigation. The scltlement ofiiccr eoiwlders tlint tho in- 
crease In the revenue is nbout 6 lakhs of rupees. 

24. Q. Do yon charge water-rate P—W'ntcr-ratc is 
charged on new works, where tho land has not been assessed 
ns irrignted or whore the irrigation ia fluctuating. The 
svntcr-Tate is Rs, 2-8 nn acre. 

26. Q. ’J'hcao figures show what you call capital cost has 
been at the r.tto of Rs. 12 per acre nnminlly irrigated. Is 
that all it costs jonP -That does not inoludo the ostablish- 
inenl for ono thing. The totol ozpcnditnre during tho last 
six years on .the works, cxclndlng cslahllsknicnt, is about 
Rs. 12 nn acre annually irrigated. This does not inclndo 
cost of abindoncil works subsequently restored. 

20. Q. This irrigation is remarkably cheap P— Y’es, it Is, 
(Witness shows statement of Barela Bund and oxpinins 
that cultivation innn the tank Ima not been fullv deve- 
loped, Tlireo hundred million oubiu feet nro bofow tho 
aluico tovol. There is no land below this, nnd leaving this 
pari docs away with need for refilling at commencement of 
next year's flood.) 

27. Q. (Mr. Jlbelson,)—Ym soy that tho profit is equal 
to the amount of ivvonno now got tnintr* tlio rcvcimo be- 
fore tho works wore mndc. I dnii’l quite undcrstnnd about 
tho works being made. I tliouglil llioy woro nil old works. 
When were they restored P— Within the lest six years. In 
addition to these old works there nron number of now works, 
principally inundntiim canals, to which mote than a third 
of the irrigated area is dne, 

^ 28. Q. You mean prnclienlly revenue before that restora- 
tion a few yCiars ago P — Yos. 

(Wllncss informed tho Commission that, with roferenco to 
the Riipnrel sotiomc, there would bo no objeotion to Alwnr 
using tho whole cold Aventlier supply os proposed by Mr. 
MnoUonald.} 


Min MoiiAUUni) Ilossiiin’, Deputy Collecti r. Bhartpur. 

(Jaipur, 18lb If oremher'- Jl) 

In roply^ t o Afr. Ihhetson, witness s.iid— I tinvo been 146,662 acres nro assessed ns irrigntod from bunds, A water- 

omployod in lire Blmrtpnr State during tliopast seven years, rato la nssessed on nil dry Iniide which are imgated, Tho Stoto 
8. S.B. 


Mir Mohan 
mud JTossein 
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JIfir -Jlfoiam- lina imposed &ohar{;o of Re. 1 per iiffia \r!tli|n nnd 8 annas 
mud Jlossein. per bijha ontstdo the buudt for all nrw land iirigatcd. On 

the BaiotaPufliithoclinrgeflnro according to lha crop, ns., 

anganane, Rs. 2'8-0 { fiioW'c* and riooi cotton, and sini. 
Its. 2 ; junr, Be. 1 } opium. Be. 2'8-0 ; irlieat and barley. 
Be. 2; igiar, Es. 1-8-0 5 and gram, Be. 1 per biffba. A 
' biffba is of an aero, I bare not rnlcnlnttd the pTedts on 
the B.aretn Unnd, but 1 think that the whole cost will be re- 
covered in 16 years. Tlierc is no doubt obont the profit from 
iixlgatinn'Tvorks. They have raised the lend Tcrenuo of tho 
State daring the past sii years by 2} lakhs, besides ciring 
Bs. 40,000 in annual wstei-ratc. It is calculated for one 
yeiir, but will vaiy from year to yosr according to thO area 
irrigated. In sbnilow wells llie water is snoot ; deeper 
drwnit becomes bitter. KaebeJia wells are therefore pre- 
ferred to masonry wells. Bnpees 98,047 wore given os iakavi 
in tho 8 years before the setllcmenf of the land rerenuo ; and 
in the two years succeeding tho settlement, about one lakh. 
If a well is mode even a year before tho settlement, tbciaml 
is assessed wet ; but tho fact that a well is new is eonsidewd 
in distributing tho anionntof the settlement (tcifVij). If a 


well fails down altogether, the ossossment is taken off in n 
now fa/ri's' made every five ye.ars nning.lothc change in 
irrigated condition of land. ^ Sometimes tho zamindnrs stop . 
tho working of their wells just before the settlement, but 
tho area has been assessed as ebahi daring the soltlomcnt, 

2. Previously takavi was given through tho lambardars. 
Kow it is given direct to the cuUivator. Takavi is taken 
readily in Bhnrtpnr. Recovery is postponed for two years 
and is then mado in threo years ; no intc rest is charged. 

S. Tho rgasat yrar begins in September ; fiirn-crly it was 
in -April. Tho water of tho wells is biackisb ; but when 
the a come the spring level rises and the ra hi is sown, 
germinates, and is ready for irrigntii n from tho brackish 
wells. The floods do not sweeten the wells mnoh ; tho 
bitter water of the wells rouses reh which is washed away 
by the floods. There are in all 11, <194 masonry wells in tho 
State; of these 0,823 yield sweet water, Tltcro are besides 
6,GC6 kacheia wells, of which about 2,000 are not worked. 
j?hare nro plenty of places for new wells, but tiic pcopilc aro 
afraid of tho bitter water. 


Rsi BanADtrn Shtam Sondeb Eal, Dewnn of Kisbengarh. 
(Jaipur, 19th November 1901.) . 


Nai liaha- ‘Witness put in the following doautnents s — 
dur Shyam 
Sunder hat, 

EiaUBKaABs State. 

General N^ort. 

Tho Eisliengarii territory consists of a narrow strip of 
land 82 miles long extending from the southern bankas of 
the Sambhar lioke in tho north to tho Eliori river within n 
ftw miles of Dcoli in the south. TIio breadth of tho Slaio 
from west to cast varies from 20 miles in the centml por- 
tion to from 7 to 10 miles at its ends. 

T1)0 territory is eitnated between north iatitado 20” 17' 
and 20“ 69* and E. long. 74« 43‘ and 76'’ W. 

The norllicrn portion is partiiiliy sandy oaring to the, 
drifts of sand from tho adjoining hinrwar district in tho 
west. Tlio central portion has poor soil overlying stratified 
loclcs in the north and gneiss in the southent half. 

Tho Bontlicrn porlion has good rich soil which partakes 
of tho nature of tho Horowti soil overlying gneirs. 

Tho State is crossed by rivers which enter it from the 
west side nnd generally take on easterly course inclliiiitg n 
little to tho north (and falling into the Sambhar Lake) in 
tho northern part (ilnpnagar district) and to ll.e south in 
tho central and, southern portions evantuaUy falling into 
tho tributaries of tbo Bonas. 

Tbo State is bounded on the north by the Sambhar Lake, 
on tho west by tbo dodbpnr State and Ajmer, and on tho 
south by SLahpura (Udaipur) and on tbo cast by Jaipur 
nnd Ajmer. 

The rivers don’t run all tho year round. In fact, they 
nro mere nnllahs that are for a few hours in flood whenever 
there is n good sbower of rain, nnd flow off and on daring 
the iiionsDon season. 

(a) Tho total area of the State is SaS sqnare milts. 

(b) Tho population of tho Stato according to the census 

of 1891 was 125,000 persons, and nccordiug 
, to tlio last ecnscB it was only 91,000. It may, 

however, now ho safely taken nt 116,000 per- 
sons owing to the return home of tho emi- 
grants. 

(c) The total number of villages in the State is 231, of 

which 06 arc khalta or crown land and 160 
ore alienated or Jagir, 

(d) Tho iiTomgo land revenuo of tho Stato is 

Rs. 2,05,000. 

In ordinary years it is Rs. 2,76,000. 

In famine year 1809-1900 it was Rs. 68,000 
only. * 

(e) The average area onltivated irrigated both in 

iharif and rabt by existing tanks is 42,000 
bightts, by tbo bigger tank 12,000 bighat, by 


small kaeheha tanka' 64,000 lighaie=21,COO 
norts— 

1 liatb=2 ft. 

1 bigbo=G6 baths SQuaro, 
of an acre. 

1 big1ia=^ acre. 

Area irrigated by wells— 

= 05,000 bigbas. „ 

=20,000 acres. 

Out of tbo above neatly a Ihiid of (1) and J of 
(2) represents cotton and other non-food gmin 
crops, the rot being food-grain crops. 

if) The nvernge annual food-groin produce of tlio State 
is 900,000 mounds, of which about 8 lakh 
mounds is required for local consumption tak- 
ing it nt 7 maiinds per bead. 

(g) Tho anproximato number of persons tor whom 
work bos to bo found for rriief in famine is 
10,000. Tbo proposed works would oinploj 
21,000 persons dally for 3 months ; of these pro- 
posed works, four arc situated within the catch- 
ment area of tlie Sambhar Lake, i.e., in tho 
Itupnagar district. 

(/<) 'Jhc avrnigc Tainfall for the eight years preceding 
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Tiiat for tho famine 
year ^ 1899-1900 was 
4'6S inches only. Tho 
rainfall for 1900-01 
was 21-98 inches. 

(i) The distrirt has suffored from four severe famines 
nnd throe years of scarcity dming tho last 33 
years. _ But tho last eiglit years with the solitary 
exception of tho year 1891 have been years of 
short rninfall and poor harvest. 

(k) The total number of tanks is 1C5, of which 112 

have catchment up to 2 square miles, 37 have 
cnfohihoiit of 2 (0 6 square miles, IG from 6 to 
10 s^uaro miles, and four above 10 square miles 
There nro besides over 1,000 small kaeheha (cartbwoik) 
bundt or storage tanka wliicb have enoh a catohment of 
le.ss than half a square mile generally owned by cnltivators. 

The total catchment areas, tbcroii-oirof which isthua 
sconrod for storage, is over 600 square miles. ■ . 

(l) The total number of wells, including jagir and 

£A(ifsa in tho ^State, is 10,573, of which over 
two-thirds are in’ constant use, while the remain- 
ing tliird bare faltcii into disuse principally on 
account of the failure of supply of water in them 
duiing tho last few years of snocessivo deflcicncy 
of rainfall and also to a certain extent on account 
af_ the water in them being bard and snrebarged 
with sulphate of sodium, which renders the soil 
unfit for nnintercepted cultivation. 
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Tho number of veils in each distriol is ns follows :•> 





■ 

1 Fees osAiw ; ieui vsoDVCC. 


District. 

IVcIU In 

Wells 
oat at 
■ use. 

Total 
niimSet 
at neUi. 

Khatir, 

nabl. 

Total 

mnunds. 

Irrisnied area 
jicrwell, 

DDl) uxotagt 

In BcroB. 

(1) Kishcngnrb . 

1,387 

872 

2,269 

20,000 

98,000 

118,000 

3 - 

(2) Enpnagar ' . • • • ' • 

1.047 

783 

1,E30 

21.000 

121,000 

148,000 

7 

{5^ SaiMtar * • ■ • • * 

1,291 

GIG 

1,850 

25,000 

111,000 

136,000 


(If) Aniift *•*••• 

.1,200 

839 

2,138 

26,000 

01,600 

117,000 

3 

(6) Dandersondri .... 

635 

37G 

Oil 

12,000 

39,000 

51,000 

H 

(ft) Thikaiios (bigger nobles’ estates) 

1.100 

493 

1,683 

20,000 

88,000 

108,000 

i 

Total 

6,002 

3,9C0 

10,671 

127,000 

661,000 

678,000 

in nonnnl 
years. 


Jlai Daia- 
dur Sh])am 
Sunder Lai 


Tho nraa irrignlPtl from tbo wells— 

(fl) in normal ycnta is 2 G |000 acres, 

(i) in Ibc famine rear is 9|000 acrcsi t.e., n third of 
the normal area dno to failure of water in 
wells. 

(n) Tho northern portion, that is, the Bupnagar dis* 
trict which falls within tho ontchment of tho 
Pambhar Lnho, used to hare tho best and most 
plontif nt ' popply of water in wells and conse- 
quently the nrcm;;c aerengo per well in tho dis- 
trict used to bo 12 acres, which is donblo or 
triple the area per well in other parte. 

Thus it was in this dietrioif nnliko all tho rest, that 
filomgo tanks weie the least needed on nccounl of tho 
sncerinlve fnilnro of ninn nnd tho bunding of rivers higlicr 
up at different placO'i ; the wells Imvo been failing tbereby, 
pointing tp tho banding of rivors within local limits, ns the 
onji" means of restoring powololion in wells. 

In tbo other poitions,it will bo seen that from time to 
time no eiiori has been 8 p.arod in storing tho rainfall over 
tho Kishcnmrb tcrritoiT, nc would appear from the series 
of dams and weirs that hare been constructed across olmost 
every stream or nullah from place to place in its aonrre. 
.Tbo total crlchment area thus secured for artiGrial irriga- 
tion or protcotirc purposes is two-thirds of tbo total nroh of 
tho Stale ond is rondo up ns follows : — 

368 Sqnaro miles for bigger irrigation 
works. 

200 Square miles for the thoasand nnd odd 
— ■ smaller Jeaeheha storage works. 

Total ' . B58 


Tho pronnsed new works ore now calculated to add 116 
square miles to tho catchment moa already Bcciircd for 
iirigotion (both direct and indirect) wliioh would thus go to 
iniikc a total of 073 sqiuro miles, against 868 sqnaro miles 
the total arm of tho Slate. A copy of (he ICishongiirh map 
showing nil tho irrigation wutlu; is appended. 


General remarhs. 

Tho proposed slorngc works ns well ns those already in 
Gsistcncc arc of great use in ordinary Tears ; but they fail 
in years of drought or scanty rain fall (when they wonld be 
the most necderl), as the sooTces of Ihoir supply are mere 
rainy season milliibs or tiirfscc drninngo nnd not peren- 
nial Streams. The bigger tirers, like the IClinri, tho Juanas, 
the Chamhal, would appear to bo free from this objection, 
but ns ooiiRervation of tlicic flood water or ordinary flow 
wonld entail intersinlal diflicultics and nceossitato combined 
notion both ns regards tlic sclccliun nnd carrying ont of 
schemes and raising tho necessary onpitaL The Kbhcngnrh 
Durbar would be happy to join ony such soheinc. Tho 
Durbar wonld, for instance, bo Imppy to join a schomo for 
diverting n portion of Ibo flow of tbo Khnri river, by 
means of cntH wliicli has been auggciileil nmong i>ropcised 
works. 


1 . Q. (Tile Praident ,) — ^You ora Dewan of Kislicn- 
garh?— Yes, I have been so for Ifl years, 

_ 2 Q. You weru a momher of tbo lust Famine Comiuis- 
cion nnd can lolk from crpcricnoo of other places besides 
your nun Btnlo P— Yes. 

tl. Yon my there Jinvo been bnd times in your State 
for n number of years P—Ycs, 

^4. Qt TliCFOUthcm putt of tbo State is thoriohestP — 
Yes, 

6 . Q. Yon say you linvo 22iOCO acres irrigated from 
tanks and 20 ,ijOO from wells P — Yes. 

0. Q. There is n largo qnontily of colton grown?— Yes. 

7. ^ Q> "Did the Slato suiTcr tnuoli during the last 
famine P— Yes, very much j ont of n population of 126,000, 
ns mail}’ ns 10 , 00 i) wcie on relief works 5 about ono-fourth 
of tbo people oniigratcd, but llicy nto now rolnriimg. 

9. Q. Jlnvomiy objections boon mined tn your works 
tm nccounl of iiitcrfcrenco willi tho Samblmr Lnko P— Yea i 
nll_ tho iriipoitniit works on our list have been objected to on 
this nocount. Tho Stato is n narrow strip running from 
north to uaulli nnd nil Uio rivera rnn from enet to west, 
so that wo 0(111 prnclienlly do nothing in tho wiiy of iirign- 


tion without questions being raised ly other States ; and 
works constructed lathe west interfere with our snpplyC 
IVo want to hold up wntor ehioOy with tho object of 
restoring wells by percolation, hut also direct irrigation. 
There arc very flue wells in tbo Stale. 

fl. Q. llow deep arc the wells P— About GO' now ; 40 to 
60’ fonnorly ; CO' is not considered n great depth for wells. 
'We use them for irclgntiou up to 00'. 

10, What crops do they irrigate ? — il/akl-a ond cotton 
in tho kharif. Wheat, bnriey, ana cnrawny-sced in the rail. 
The loss <>f percolation water owing to I ho constrnotion of 
hnnds by Ajmor has lowered tho depth of water in tliowells 
in llnpimgnr from 42' to CO". This lias reduced tho avemgo 
iriigntlon per well from 12 to 7 acres. It seems hard that 
wo also should not bo allowed to make dams ; withont them 
\TO can do nothing. 

11, Q. Aro thcro many suinll tanks P — Y’es, a largo 
number. Thoy irrigate from 6 to 20 or 30 ocrcs caob. 

12, Q, Aro ndvanoes given for wolls P — Yes. 

18. Q. Are thoy availed of to_n largo extent P— -No. 
There are two systoms of cncuiirnging well construolion ; 
fir., fad'd ri nnd concessions of revenue dctnnml. For now 
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Rai Bala- wells wo toko of tlio prodneo during Uio first yeor, J in 
tlur Sh,yam the second ycut, and so on, until wo como down totho nsual 
Sunder Xal. jr<] ; we find this is a sciCeient indneemont. 

14. Q, "What is the cost of n well f— It dilTi-rs. In 
Blipnagar it is ahont Its. 800. In the coutinl and aontiicrn 
' portions it is much greater. 

16. Q, Do yon charge interest for tho ndTance P— Wo 
clinigo (i per cent, to onror failures which nro numerous 
especially in tho trap. 

IG. Q. Istlio water ever Bolt F— Tho water is not salt; 
but it is sometimes veiy hard and useless for irrigation. 

If. Q. (ilfj*. Jihrfson.)— You remit tho whole in that 
COSO F— Wo remit tlio whole and cover the loss from the 
interest derived from other wells ; wo find that o great 
encouragement. 

18. Q nave yon over employed prorcsrionnl well'borora? 
— Yes. Borers sotve a very good pnrpom up to a certain 
depth. They use tools mado in tho country. 

10, Q. Do they belong to tho Durbar?— Yes. 

20. Q. Why are they not used beyond ncertain'depth ? — 
BeenuEO tho tools nro not very skilfully made. 

21. Q. It is the fault of the tools ?— Yos. 

22. Q, Would a ramindar who wished to make n well 
get n boring token first? — Bo ; boring commeneos when a 
well has been sank to tap the spring. 

23. Q. You don't boro first to ascertain the quality of 
the water and its depth?— No; I have been tbinking of 
doing BO. We always }iromi'<e to refund tho east in case of 
n failure. 

21. Q. (Tie FrteiilciU.)—le (ho practice in fnreo of 
putting bunds round tiic fields in order to rctam the water 
and lot it Fotk in for tho rabi sowing?— Dund* nio only 
made round the more valuable fields where wafer is reauty. 
By this means graiu is sown even ii there is very little 
rainfall. 

2o. Q. Has the Khati project been tlioronglily era- 
mined ?— Nit yit. It sliould be taken up jointly ly tbc 
thicc Sintra coiicemrd, with Gorenimentnid. 

20. Q. (ilfr JfiyAffM.)— Wliat is the fall in tie wnlcr- 
level of Weils in tho Uupnag.ir district?— 10' to 12'. Tho 
fall has not been quite os mucli In other trjots. It is duo 
partly to tho con >^100611 on of tlio Kair tank in Ajmer 
and the consttueUon of other bunds both in Ajmer and 
«ur own Stats ; there aie many sinall bunds and eomo 
Urge ones all along tho streams in our Own State ns well ns 
in Ajmer, and I hose linro lessened tho water. Tho fall has 
been going on for eight years. Witli a good rainfall Ibiro 
was no effect. The rainfall Ins been deficient for the |"isl 
1-1 ic.srs eacept in 1693, but this i^ not the only ranse of 
thc fall in spring-level. The bund at Kair in Ajmer enls 
oIT all the water, and there is no flow Isslow it. What wo 
want to do i-< to make a bund at Singla in tho I’upnagiir 
valley to coiiect the local rainfall so as tn assist our wells 
by pereolatmh. 

37. Q. Tliero arc, you say, a large number of tacbehn 
work" made by private individnaU? — Yes; over l,20O 
small Works u{ this kind. 

28. Q. la tbero any room for cstonding them?— Wo 
have already utilized about of our avnilahle catchment in 
this way. They cost l!s. 200 to 15s. 2,t00. Tlio fitalo gives 
concessions and (atavi if asked for. Tho taJeari is soinc- 

• times replaec.l by guaranteed loans, the lender having a 
first hen on tho property. Our tank-irrigated area is far 
greater than our dry-cultivation ore i. 

29. Q. {Afr. Rajaratna A/iifftifiur.)— You saj remissions 
nro granted vrlien tho wells fail Wliot rc.-nisMoiis havo 
been given in tho past 10 ye.irsP — I oinnot tay how much 
lias been rcmiitcd for failure of wells ; but 'the fuilurrs 
amount to 4 <r 6 per rent. 

30. Q. Ifow much has teen given ontas falwiri?— In the 
jeir toloro last we gave out lls. 37,000 fnlari for ainking 
and deopctiing of wells. Last r<ar the r.ainfall wasgonci 
and demand for iahavi small ; this year wo will give 
Rs. 36,000. I cannot give the figures for the last 10 years, 
but the average is about Rs. 20,000 a year ; tint is, besides 
tho guaranteed loans. 

St. Q. Yon ineniion Agricnltural Companies ; what are 
they ?— Companies who advance money for agricultural 
works and take j or ^ of tho rorenue in lien of interest 
until tho advnnro is paid. This nmounla to much moro than 
G per cent. Tliis sy.-tem is cliiclly adoplel in yayi'r villages 
held h;if a inimhor of petty ./ajirS’aiv, Jagir forms .about 
two-foirds of the Stale. The St Jto gaarantces tho payment 


of n moiety of tho revenna in lion of interest. Tho 
Company is sabsidised by tho State for furtiior improve- 
ments. jFor large works we advance (ojagirs ot 0 per cent. 

32. Q. Have the objections regarding tho Sambhnr been 
brought to tho notice of tho Government of India ?— Thoy 
have como from the Govoiniuont of India. 

S3. Q. (Mr. lbhctstn).—Vox how many years have these 
Agriettltaral Companies boon formed P — About six years. 

31. Q. Who are the members ?— hlostly looal people. 

35. (2 Chiefiy officials and money-lenders P — ^No. 

3G. Q. Who started tho movements ? — ^I did. Agricul- 
tural Company is n registered company cuusisting of jagir- 
dars, bankers, and local ofiicials. 

37. Q- What is their security P— Tho sconrity is tho 
profit of their investment. 

88. Q. Docs it pay them well ? — Yes. For instance, the 
•Tubiloo Sagar pays ahont 14 per cent. Fiom tbe Stale wo 
get money at C per cent, and advance at 0 per icnt. 

30. Q. Do you think tho movement will conlinnc on its 
own motion P— No. For same rc-itn to como tho movement 
will icqtiirc my festering c,ire. Orent diflleuUy was oiorri- 
cneed in overcoming the dilfidencc of tho bohras or local 
bankets. Now they iiavc come to see that tho State recog- 
nises their rigliU. 

•III. Q. Has anything been alicmplcd in the form of 
co-opernlive nisoi-ialiims ; that is, net for profit, but for 
mutual assistiineoP— We have ngricuUiirnl baiiks which 
borrow money from bohras or failing lliciit from the State, 

•11. Q. 1 Biipposo they divide no profit?— No. Tho profit 
goes to tho rt’FCive fund. 

42. Q. Is that movement spreading?— Yes ; it is only 
two years old. 

43. Q.- Do yen think it is going to l-e a success?— Yes. 
To pel a few people out of n viltago to form a company is 
not pracltr.ihl'*. Dot I find in ccislcnto a very comp.act 
Tillage coimiiiinlfy. They have alrraily several interests i;t 
common wauagi d by n j'anehayaf ; for insimico, they 
m.amige the village fund". 1 bare utilised tbesj Ji>aneliayals 
and consolidated them into ii company and they boriow 
money at a reduced ratt ot interest which they give fn 
jiewnns of good character. Tho resnlt of the lahra lend- 
ing to the yen rhnyaf is that the Jione/ioyaf piys 0 per 
cent, or even in some eases 0 per cent, instead of 18, Then 
it has safer eocurily. The boArat have the first Hen on the 
funrhasul and are in some eases now competing with each 
other. 

41. Q. Is any pressure put upon the Johru#?— No. 

45. Q. TliB sccnril^ svliich llic j<anehagal gives is a 
■jHTW.al s*curily ?— \o3 ; hut they* have power to lovy any 
las among thim'flvrs. Tlie panehagat represents tli'e 
coramnnity who are all rcsponHiblc, 

40, Q. So tlial they really pl^tlge tho village roTciints?- 
No ; the cultivator's share of the produce. 

47. Q. Dow can they plcJco this?— The panchagaf 
advances money to approved cnltivatcis on the seenrify of 
their assets, and is empowered to ruvliss its advonees by 
attechment nnd '•.ikof thoir respective shares of ihcprsdoeo 
withont having tn go tn the Civil Cuntt. Tlie ’paneJiagat 
horroni-ifs working c.-ipital from a hatiker or from 'the 
State; and if its transactions with the cultivators result in 
n lo-s, the panc'mgat inates good that loss by h’vying tas 
nmong the piople, along with otlicr commcrctil tazej once 
a year. 

48. Q. In regard to this Rupn-sgar question, yon ailribatc 
thi foil ill the snbsoil waltr to two canscs : ri-e,'iit drought 
and the c nrtrnclion of f/umfA 1 suppose that in the 
rniirsi* of iimo the < fleet of drought should dirappear, .so 
that really ns a matter of permanency all you have to consi- 
der is the hiinrfr F — If they werc removed, your wells would 
recover their normal condithm?— Yes. 

49. Q. What does a well 90' deep cost?— Rs. 1,000 if 
hkasting is involved. 

60. Q. How many acres would il at irrigate P— About 5 
acres or 16 bighas caeh yasar. 

61. Q. Is it wortii while to dig a well costing Rs. 1,000 
which irrigates only 6 acres?— Yes. 

62. Q- Tho crops mnst ho very Tulnable. What n'c 
tho V P— Cotton is llie crop the cnjli valors like to grow, hut 
will bring pressure to make tlicm irrigate wheat nnd b.irky. 

53. Q. What is the area of a hiyda ?— Half of an nao 
approximately. Onr tlieorctieal big ha is 132' square. 'ITic 
practical bigha is j of an aero. 
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C4. Is the nrch .irrigated by Iboso ttcIIb largely rodnoed 
- in a famine year P — Yes, very largely reduced. Oimmished 
in foot by ^tds. 

C6. Q. So that yonr 6-acro well would, in a faraino.yenr, 

' irrigate nbont 1| acres P — ^No ; more* than IJ ncres.^ Tlio 
rednotion of water is greater in liiglier lerol and Ics in Uio- 
' lower, IDbero welts are n teal protection against famine. 

. Tlio holdings are small and well manured. 

60. Q. Atonyrnto'thoprotcotion against famine would 
ba small, seeing tbot tbo crop grown is cotton and tbo area 
. is very much dimiuislicd P— They don’t grow eotton in a 
, famine year. . ' ■ , 

67. Q. Ton naonn tbnt tbe cotton foils ond Oioy have to 
sow sotiictbing else. Is not cotton sown long boforo tlioy 
know whnt tbe rains aro going to bo like P— It Is generally 

. sown in tbe ehhofa. hartai or early monsoon. Tbe wolls 
arc n very good iiiEnraneo against famine. 

68. Q. You mean they make tbo people prosporous ond 
Iwtter able to resist fnmiiieP — ^Yes. 

68. Q. Since the State beors the cost of ti \roll wlilob 
fails, the people do not mind about the risk of failtiro. This 
siscme to me to bo always a danger ; could yon not ^nnrd 
against HP— Tho Kite IS generally approved by tbo village 
roren no nntboriliPB before ibo ndvance is given for ft well. 
Tiio pai'.chai/at oonsiders the site. They oven consult an 
opposito faction, if necessary. 

' CD. Q. Do TOO think a test boring ^wonld bo n greater 
rronrityf- Yes : I am thinking of trying it. 

01. <2. You grow a great deal of cotton in tbo State. 


Is there ony blnck cotton soil P'^A littio in tbo southern 
part. 

62. Q. Do tbo poojilo irrigate it freely P— Y’es, both in 
X*7<ar'tf and rabi, nnd it requires less water than sandy soil. 

63, Q. I understood (bat owing to cracks in the soil yon 
could nut irrigate block eotW soil with small quantities of 
water, _ Aro you apeaking of irrigation from wells P — No. 
Irrigation from tanks. 'I'boy mako voiy small hyaries, 

61. Q. {Mr. Miff/tam.) — Wlion do they toko tbo water f 
— ^lYbonover they want it. They require most water in 
tbo sandy and lighter soil. 

66. Q. Wbat crops nro grown on tbo bhelc cotton soil P— 
Cotton and makta. 

66. (J. When do they sow tbo cotton P — ^Thoy sow cotton 
on tbo woll'irrigatod land early in May andon tank lands 
n littio later. 

67. Q. Why do yon eliorge more for blaok cotton soil F 
—We don't. 

C8. Q. Looking at tbo tablo I see that both yonr tanks 
nnd well irricnliun has increased sinco the gam year of 
1897-08 P— Yes. Sixteen inches of rain is generally suffi- 
oiont for our rcqnircmcnls if we have timely ebowere. 

CO. Q.Y' our well area baa also incrciiscd P— Yes. Wo 
have added 12 por cent, to the number of wolls during., the 
past 12 years. 

70. Q. (JlTn Hnjaratna Mudaltar.) — Does the black 
eotton soil crnck'during tbo hot weatbor P — Yes. It is not 
the blaok eotton soil of tbo Central Provinces. It more re- 
sembles that of Kotnh, Jlialnwar, nnd Mnlwa. 


AIb. AfiNSBRS-SMiTn, Bnperintending Engineer, on special duly. 
{Jaipur, loth November 1901.) 


1. Q. {T/tc Pretident .) — Yon have been dcptilcd to study 
tliO impravcmenls in irrigation possible in Notivc States P — 
Yes, to ns-'ist tbor.e States which have no Engineer of their 
own in preparing infonnatioft for the Commission. 

2. Q. Of these Kislicngnrb is oneP-Yos. 

3. Q. Ifavp von inueb Impo ns regards tlio Khar! river 
project P—1 lie Ivhari river project was tlioeglit of for 
Ajmer in ISC'!. Tbo head-woilce of tbo canal were to bo 
atOarwBV in Mcywftr leiritoty. The Afoywor Dnvbar ob- 

io.’led. Afterwards Mejwnr (Mr. Jloiikton being Ftdn 
Engineer) prepared n project of their own for the Kliari. 
Two Slates— Aleywnr and Shiiliptira— and Ajmer h.avo pro- 
posed projects for this river. The idea for Ajmer was to 
take ont a csnnl nnd till n series of existing tanks. 

■1, Q. Isiln river in wliicb you ean store water?— 

, There is no jilnco for storngo in the river itself. Down 
bclovr the bed U very B!»ndy, 

5. Q. Is It deep below tbo enrfaco P— In aomo places tbo 
banks of tlio 'river arc fairly deep. 

<}, Q. Ilnro you gone into tbo qiicriion of the olaims of 
llie Salt DepartmciUp— I wasput on speoiol dnty in cou- 
m-ctlon wilu the Salt Lake question. It nro&o origiiuilly 
, during the lata famine. Ajmer was building tbo Ontrn 
Tank ns n famine voliet work, nnd tbo Salt Uominissioncr 
objected to its being made, Fitinlly, the Oiwcrnnicnt of 
India stopped our going on with the work, Since that, in 
A|iril last, Mr. Dane wrote to tbo Government of Iiidin 
not only objecting tc tbo oonstrnolion of new tanks, but 
also sopgesliiig tho removal of existing tanks. The Gov- 
ernment of In'lia has ordered us to take olisewntions of 


discharges of tbo river for a series of years to ob-servo the 
eAViet of rainfall in the cotebment. They also asked for 
opinion on Mr. Dane’s proposals and have Iniil down n riilo 
tliat no new works or improvcinonts to tanks aro to bo iiindo 
witbont oonsnlting the Commissioner of Salt Revenue. My 
Superintending Engineer boa asked mo to bring up this 
0.-160 IIS nhowing tlio difficulties of extending irrigation in 
Kisbongarb nnd Ajmer. {IPUnett eJiotes statement oj 
tlifebarpes.) These discharges woro taken partly by Eislion- 
garli, partly by the Public Works Department, and pertly 
by the Salt Department, and are perhaps not nllogotlier 
telialilc. One aisebarge allows that yon lose 'Jtlis of the 
discliargo in 16 miles, vritb rainfall up to IJ inches throngh- 
oni catchment, ilr. Dano contemls that with hoavy rain 
In Ajmer tbo rain readies Sainblinr Liikc. If you have 
more than 2 f cot G inches of vinter in tho lake, it dclay.s 
the mannfnoturo of salt. 

7 . Q. {Mr, Jlfyfiom.)— 'Wliat is tho general conclnsion 
you have come to P— My conoinsim is that if tiioro is rain 
in Ajmer and none below, modernto floods would nevor 
reach Sambbar, ond if heavy floods, only n small portion. 

8. Q. Arc there any other wovbs in Kishoiig.irh which 
you think fensibloF—Kisbcngarh has taken ndvnntngo of 
nearly ever;r rite nvnil.ible. ’Ihero nro four possible sites, 
three of which aro in tlic c.-itehmcnt of Sambbar; one very 
good ono nfilnnpuin. 

9. Q. T« that ono of those objected loP — Y’es. 

10. Q, As regards (bis river Khari, is Gnnvnr undoubt- 
edly the best sitoP Hnvo you bad n ebnnea ef ex.imining 
ilP— No; but it has been examined by numerous h'nglpccrs 
nnd they have all settled on that ono site. 


Rao UxiiADcn Snaii Nath, Kxcentivo Engineer, Ajmer Frovinomt Division, 
{Jaipur, SSjtd November 1901.) 


1. (l,{The Preiirfenf.)— You are ExceuUvo Engineer 
of Ajuicraud MerwaraP— Yes, ' ■ 

2. Q,' Aro nil the w^orks under yonr elinrgoP — Yes. 

3. Q* Hfivn j’on^ had olinrge long? — 1 havo bci-n in 
charge of this division four diiToient times for about tlirco 
year* in nil. 

d. Q. Arc yon n Roorkeo man P— Y’es. 

6. Q. Haw yonatudied any proiecls for irrigation wotIm 
• inAjmevP Dp you know anytlung about tho propo-sal's 

forniiliBing xivors like the Bannsp-I mention fho lihiiri 
. seliomo in my statement ; it nffeots llio Islimrar Estates. 

C. Q, Your relief works woro ohiclly tankap— Yes. 

7. Q. Woro ulnicos built in tbese tanks P— Yes. 


8. Q, In every cn!oP—Y*cs. 

0. Q, That was not done from the fomino fund, I sup* 
-pose P— Yes ; from famine fund, 

10. Q. Can yon tell mo wlmt proportion of the cnltirnblc 
land of Ajmer disti iot is irrigated or covered by irriga- 
tion P— Tlio total irrig.ated arco in Ajmer nnd Merwnia is 
68,079 aorcs. 

11. <2* Wbnt is tbo total onUivabIc area in ibose two 
districts P — Tho lolnl area of tbo provinco is 734,378 aercs. 

12. Q. You bare not got tbo cultivabto area P— No. 
The rcrennn part of tins report wns done by tbo Revenue 
Department, nnd anything tbnt refers to revonuo I know 
nothing nhont, 


Pai Baha- 
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JtaoJiaha- ]3, Q, Are jon I:eepin|; up n programme of famine 
dur Sham irorle?— Yes. 

Nath. many people do you provide for?— -The 

““ programme wWoh lias been got out provides for 80,843 
people for tbo two dislriets. 

le. Q. l?or borr many montlis ?— Three. 

1C. Q. Yon talk about let, 2nd, 3rd, and 4tb class tanks. 
\Vf at do yon mean ? — Por assessment purposes tho tanks 
bo VO been divided into four classes :— 

Clast J.— Tlioso in ’which tbo irrigated area pays either 
a crop rate, varying as tbo crop shown or a special contract 
rate settled by agreement in lieu of the same. 

Class II . — Those in which a. standard area and a stnit* 
dnrd revonno have been fired, and under whioh the land 
pa}B n rate which, within defined limits, varies in proportion 
to the area on wbicb crops are irrigated or brongbt to 
mntniity, and (when tbo supply for the spring crop rnns 
short) na the number of waterings given to the field. 

Class III . — Those paying an assessment fixed for a period 
of years and which are maiutained by Government. 

Class ZIP'.— Those paying on nssessment fixed for a num* 
* ber of years and which are repaired by the villagers. 

17. Q. Have yon any new tonlss proposed for Ajmer? — 
No. Yon will sco from the map that the whole catchment 
of both districts (Ajmer and Merwam) has been ’utilixcd. 

18. Q. You cannot find any new sites for tanks either 
in Ajmer or MerwaraP— No. 


19. Q. What tanks have you got in the famine pro* 
gramme ? — Improving and sirengthening the dams of 
existing tanks. 

20. Q. Do yon ever employ famine labour on snything 
except on earthwork ?— Sometimes on dry stone masoniy 
walls and also on concrete. 

21. Q. Do they make a eonercto wall tbroughont, or do 
they employ other labour?— Solely by famine labo'or. 

22. Q. You say in this statcuont that a certain qua'utity 
of water is loft in a tank. Is that below or above the sluice 
level?— Below it. ' 

23. Q. Yon don’t empty the tanks oveiyjyear ?— Tn good 
years somo water remains ; but in others there is no water, 
which is very scanty here. 

24. Q. 1 suppose your tanks don’t fill in a had year? — 
No. In a year of ordinary rainfall thoy fill with some, 
oxceptions. 

26. Q. Nave any of yonr tanks got water now P—ITardly 
any. There is a little in a few tanks. Thete is some 
water in tho tanks in Merwara now ; bat generally at this 
time they are all empty. 

26. Q. (jlfr. Ibletson .) — Have any tanks been made 
during the last ten jears in Ajmer?— Yes. 

27. Q. How many new flanks have heen made F— 28 in 
both districts, vis., 8 in Ajmer and 20 in Merwarn, 

28. Q. Do you keep up a return of the tueome derived ? — 
The Bevenae De])artme»t keep that. 


Mr. JE. O. 
Maioson. 


STb. £. 0. llIi.wsOH', Executive Eaginoor. 
{Najiot, 29th Novcmhtr 1901.) 


Csneral. 


{Replies to printed gucstion.) 


TanTcs. 


The following notes refer to Kathiawar, more prti- 
cnlsrly to the central portion of the district. I served in 
Kathiawar for 2} yeors ns Agency Engineer and bad ample 
opprlnnitles of becoming acqnaintca with tho distriet, 
especially during tbs lato famine. The rainfall varies 
considerably, being about 80 inohes near the Gimar Hills 
and about 22 inches in the north-east ; hut, excepting the 
small urea with high hills, the average rainfall over tbo 
whole distrkt is from 22 to 27 inohes per annum. In the 
famine year the rainfall was only abont 5 inches, while 
in the following year it was nearly 40 inches. Tlie chief 
obstnolcs to the extension of irrigation are the lack of 
capUsl for initial expenditure end the fear of onhanced 
roveDoo assessment ; tha latter being duo to the fact that 
irrigntion from tanks has only been recently introduced, 
will probably soon vanish, but tbe lack of capital will 
remain a permanent obstaole. Tlio soil is as a mlo good, 
and, over larra tracts, excellent. There is a temporary- 
dearth of cattle dne to the great mortality during tho late 
famine, but a few years will remedy this. Duiing tho 
short timo irrigation has been introdneed into Kathiawar 
tbere has been no sign of injury to tho remaining cnltiva- 
tion : the area so far irrigated is so small that inis' ques- 
tion would not arise for many years even if tho irrigated 
area was increased ten-fold. I'horo oro no canals with 
continuons flow, nor are there any parts of tho district 
vhero snch canals could bo constructed. The only inter- 
mittont flow oaniils are small irrigation channels deriving 
their supply fiom streams temporarily bunded by vety 
sirnll earthen dams. Tbeso dams are washed away evtjj 
rains and rc-inndoyc.ar by year. Such channels sroraro 
and ran onlv be constmeted in a few favourable situations, 
because in Katbiiiwar, owing to the soft and friable nature 
of tbo upper layers of tbo mvram immediately underlying 
tbo soil, the beds of tbe streams are generally from io to 
16 feet below tho surfsoo by tbo time the nullab bos attained 
a sufficient length to bavo a discharge suitable for irriga- 
tion. Theso small intermittent ohannels, aro entirely 
msnsged by the rayats ; as a rule, the supply is maintained 
long enough in the cold weather to permit of wheat or 
barley crops being grown. Snob irrigation may be taken to 
inoTraso the net retnrn due to the produce of the land by 
about one-half in a year of either ampls or sretugo rainfall, 
as however ample the flow it will go to wnsle after tho 
eold-wcatbor crop is reaped. In a year of drought tbere 
would ho nil water so near the source as those 'worke are now 
situated. There is no fixod charge per acre irrigated, as 
these works being in Native States tho recovery is by shsic 
of crop 


The tanks in Kathiawar are all formed by bttnde of 
masonry or earthwork thrown across rivers, and thoy are 
supplied with water by the lun-oif from the catchment urea 
daring the monsoon. Tho water is distribntod to the land 
by canals, from which smnll channels are taken off at 
intervals $ theso channels again hraoebing as required by the 
nature of the ground. Irrigation has only been started 
in Kathiawar, and tbe tanks aro designed to irridato cold- 
wetOther crops in years of average lainfall, or to protect tho 
rain crops in years of scanty^ minfall. In avorago yeai» no 
water would be required duiing the monsoon, and the hot 
weather and perennial crops will bo so smoll ns to be a 
negligible quantity. The irrigation increases tho value of 
tho produce of tho land by the substitution of more for 
loss valuable crops in years of ample rainfall and pre- 
serving the rain crop and thereby increasing the yield in . 
years of scanty rainfall. In ordinary years the irrigation 
is not supplemented by wells, but in years of drought wells 
would be used. Dnring the late famine, when the water in 
the Lalpnri Tank (then tbe only irrigation work) -was 
nearly exhausted, all tbS old wells were need to supplement 
tbe tank sspply. Owing to the ground being saturated by 
the two previons years' irrigation, tho wells were, duo to 
percolation, in a much bettor condition than provionsly. 
The subsoil water level bad risen and the wells held ont to 
the end of tbo famine. In the osso of tho Xislpnrt Tank 
tho rote per acre varies from Bs. 6 to Bs. 11 per nore for 
water rote according to the class of soil. ’ Tlie cnltivntor 
may grow what, and as many, crops per annnm os he likes. 
On nil tho new tanks oonstrncted during tbe famine the 
rotes have been fixed according to tho crop grown. At 
Lalpnri tbe rate is paid on tho irrigablo area to which 
water is s'npplicd ; on all new, works tbe rata is charged 
only for tho crop and area sotually cnltivated and irrigated. 
The private oxponditnro to bring the water on to the laud 
is practically nil. All the cnltirator has to do is to make 
the small distributing ohannels, and this is part of Ms ordi- 
nary Geld labonr. The annual average rate per acre for 
water nmonnts to ahont Be. 4-8 to Be. 6-8 according to 
the sitnation and soil. In tho Thonas this rate is fixed for 
eaoh crop in cash. In independent States the water-rate is 
taken in an enhanced share of crop. But all round it 
comes to nhont Bs. 6 per acre. This rate is nearly always 
levied on the actual area Irrigated. Tbe irrigable land in 
Kathiawar is as a role nearly level, and there is prsotically 
no expenditnre required in preparation for irrigation except 
the small cost of eonstrnoting the dorias. The main 
expense of the canal falls to tho landlord ; tho small laboni 
of making tho dorias on the xayat. There is praotiosity 
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very little silt clearance oi' repairs necessary.' For tlic 
' main Cianale tliia falls on tho landlord ; vhiio on tlio small 
' doriat it vill form part of tlio ordinary field work of the 
oultiTatnr. In all independent States the Chiefs tnnke snch 
. re{;nlntions ns they deem proper forthe distribution of water 
ond realisation of revenue, Irrigation in Kathiawar is in 
its infancy, but 1 bnvo never heard of n case of a oultlvntor 
appealing against his nsscssruent jn independent Stntcsl 
Up to tlio present famine has been almost nnknbwn in 
* Kiithiawar. GoTomment assistance is vrgenlljf needed to 
bring into full operation the works partially constructed 
during tho Into famine, both in tho Thnnas and small 
States. No legislation oppenrs nocessaTy ; whnt is wanted 
is fundt to complete tho works already nearly finished so 
as to make thorn rcronnerativc. There oro very many sites 
nt which remunoratiro and prolcotiro tanks oonld bo con- 
structed : blit tho lesser Chiefs ond landholders are very 
poor, and without Government aid nothing can be done, 
its regards tho silting of tanks, tliero is no precodent to 
quote oscept tho small tank nt Bnndrrda near Eajkot. 
This tank has hardly silted at nil. Judging from tho 
water bronght down by nnllnhs and streams in flood, there 
does not appear to be any frnr of czeesiiiva silting. 

Allowing for the difference in level between tho bed of 
the bnmied stream and the outlet, it is probable that the 
tanks will not silt np to outlet level for nt least, three 
generations, even if then. Except in oceosionnl and very 
heavy rains very little debris is carried down by the rivers ; 
ondr'so fur os Knlhiawnr is eonoerned, the silting np of tho 
tanks may he left ont of the question when estimating their 
value clil'Cr ns jiaying irrigation cr protective works. Tho 
country is udintrably adapted for small irrigation tanks, 
ta it consists of bnro miiram bills with good blaok soil 
valleys. The nuram bills give excellent sites for reservoirs, 
wlillo tho valleys, nearly Icvol, offer exceptional opportnni- 
tics for distributing tlie water. Tho one item necessary is 
fnnds to (.wry ont suitable works. In Kathiawar the st-iplo 
crop irrigated is wheat, while tho principal rain crop 
grown without irrigation iejiteiri and in poor soil hajri. 
The cifcct of irrigation is to convert tlio juari cultivation 
into wheat crops. The net profit' per acre to tho mVat, 
after paying revenue osscssment or rajlhag and allowing 
for all out-going expenses, is from Its. 7 to Its. 10 per 


acre, while tho not rctnm on irrignted crops averages about 
Its 20peraoro. 

Weils. 

The average depth of wells nsed for irrigation is,. about 
35 feet. In tho north-cast of the district at Wadhwan and 
near the Itan of Cnteh thd wells are brackish, especially in 
3 'carB of scanty rainfall. In tho rest of tho district tho wells 
are sweet and there is a conBidornblo amonnt of well irriga- 
tion. Tho cost of construction varies very mncii. A good 
well SO feet deep, tho top ‘10 feet of which would have to 
bo built up with masonry, would cost about Rs. 2,000; but 
there oro many wells, whore tho muram is near the surface, 
whiob liavo not cost mere than Rs. 400 to Rs. 700, including 
oil apparatus for drawing water. Bcne.ath tho blaok soil 
tho whole distiict consists of porous muravi, and (ho supply 
to tho wells is by percolation. Tims all irrigation wells 
are aitunted in the flat land botwcon two ranges of rising 
ground. A well onco dug prooticnlly lasts for over ; tlio 
Only Tcpnir necessary is for tho top masonry. The vmtor is 
olways raised by mot. Tho area Irrignicd from each well 
varies from 2 to 10 acres and the land commanded is 
approximately dotihlo these fignres. Well-irrigation practi- 
cally donbics the vainc of the produce of the land by lead- 
ing to tho snbstilution of wheat or barley iatjvari and 
lajH. In years of drought the wafer level sinks consider- 
ably, hnt (he extra lahour in raising the water is oompen- 
&n(od for by tlio increased vninc of tlio grain and also by 
tbo v.'tliio of the sL-ilk ns fodder, whiob ns a rnlo is not 
taken into nocopnt in ordinary years. On wcll-irrigatioii 
(hero is no spcial rate. Tho Durbar gains cqnally with 
the nyst owing to the revonne being as a inle collcotod in 
kind. Each State has its own rnlos os to the share taken 
by tho Durbar from Troll-irrigation, and these shares voiy 
with tho manner in whieh tho well was oonsttnotod, t.e., 
whether tho cost was met hy tho State, by tho rayai, or by 
eombination. Temporary wells were dng dnrlng the recent 
famine, 1ml they were not very sncccssfnl. They arc not 
much jiroteotion against drought, as bv tho time the woll 
is sunk it is too Into to sow any crop. Tbe supply being 
entirely hy percolation, when there is short rainfall the 
snbsoil water-level falls and tho wells niu apt to run dry 
jnst when most wanted. 
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1. Q. (J7ie Prestdeiil.)-^! nndorhland yon were formerly 
2J years In this province P— Yes. 

2. Q. Ton c.Tinc hero s|'ccbilly in connection willi famine 
maticM P— No; I c.Trao heroin June j fnniino dcolarcd 
itself liy Aiign?t. 

3. Q< ^^00 handed over your place to Mr. Davies P— Yea. 

4. Q. (Jlfr. iiic/soji.)— WUero are you stationed now P — 
I am Executive Engineer,* Poena. 

6. fj. Yon any in yonr memorandum " tho chief obstacle 
to the oxtension of irrigation is tho lock of c.TpltnI.‘' Is 
llioro a strong wish to have irrigation P — I think 'many of 
the ppoplo would be very ghid to Lava extended irrigation. 

5. <2- If they can get loans for the piirpo.se from Govern- 
nicnt P— Yes. 

7. Q.— "Would they lake tatavi loans? — Probably, but 
there is the grcit obstnolo of the intermingling of States. 

8. Q, I sn^pose you mean Hint any Urge scheme would 
require proviuus ogrccinont with tho dilU-ront Chiefs P— 
W'l. Tlio surplus wnter of a canal would perhaps go into 
n Stale whioli would rofn.se to p.Ty for it. Wo Iiavo had to 
keep many of onr tanks very small, so ns to confine tho 
water to ono State, though many of tho tanks conld have 
been made iniioli larger with ndvnntngo. 

9. Q. How do you arrive at tbo fignres of rainfall given 
in your sfntcnicntP— I take tho mean between (ho nverage 
linu maximnin rainfall for ten ycaral 

10. Q. Yon miglit Iiavo stored mors woter than yon did P 
— Yos, very innch more. 

11. Q. Yon won limited by finnnoini eonsidcrationsP— 
Yc", T tried to get the tanks ns near ns possiblo to tlio pieces 
wbero the famine works woro roqnired. 

12. Q. Are tho works ilint yon made capable of enlarge- 
ment P— I am afraid not more tlinn two of them are cnpnblo 
of enlargement. 

IS. Q. Should not tanks be made so large ns to hold a 
inoximnin supply of water P— Each case should, I think, ho 
considered en its merits. 

14. Q. From tlio point of view of lids Commiesion, tho 
main tiling is to Bco whnt can bo done to meet o futnro 


famine P— Faniincs are vetr mre here. For nbont 70 years 
wo had no rcol famine. T'licso Ia«t two or three years Imvo 
been b.id, bnt probably there will not bo anything similar * 
for another hundred ycors. 

16. Q- What do you think would bo tbo best means of 
making Kathiawar strong to resist famine, should it again 
occur P— Tho best or nt least tbo olicnpest plan would bo not 
to attempt to protect tho country, bnt to put by a oertnin 
sum every year for carrying out works when a foinino 
occurs ; in foct. Famine Insurance Fnnd. 

18. Q. If tbero wero tanks, would tho water bo fully 
utilized P— I think it wonid. 

17. Q. We have evidence that there is pnetieally no rahi 
enltiration without irrigation P— Praelically none. 

18. Q. I snpposo there arc n great many possible sites for 
tanks P — Yes ; tlu-rc arc many good sites wbero tanks conld 
bo made, but intcc-stntal arrangements interfere. 

10. Q.'lf one could got over tbot difiionlty, by spending 
n certoin sum of money, a very largo area might be added tn 
the ralnablo cnltivatinn of the province? — Ye* 

20. Q. It would probably bo done withont ranch loss 
even if it did not pay good interest P— 1 think it would pay 
nbont 4 per cent, or 6 per cent, on tho cost ; bnt som« bf the 
States arc so poor tlint (Imy would havo to burrow the 
money to build llto tanks. 

21. Q. Supposing nil the possiblo tanks and wolls woro 
made, how fnr wonid tho country be protected P — Perhaps 
10 per cent. 

22. Q. Tlmt is by tanks P — Yet, 

S3. Q. Y'ou would have to add another 10 per cent, for 
wells P—IInrdly ; wells are apt to foil when most required. 

24. Q. (ilfr. fifttiV-dfactctisic.) — Did tho wolls givo out 
in tho first } onr Ilf famine, 1800-1 900 P— -Yes; and consc- 
qnoiitty tlio cnltivntora did not get fnll crops ; they got 
about a ton-nnnn crop. 

26.' Q. (Jfe. llhttson .) — ^Ten nnnns on tbo fnll area 
irrigated by tlio woll P — Yes. 

20. Q. {The Frtaident.)~Yie yon know tho Bhodgr 
river P— Yes, 
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27. Q, Arc tboro any snitnbic sites for making tanks in 
tbe billsP-Yes. 

28. Q. So tbat, without doing any barm to Forsbondar, 
we may protebly find a way for benefiting nil the conntiy 
above PorobandarP — Tfio requirements of the States higher 
np the river oonid be met ; but you cannot put tanks in one 
Chief’s territory without opposition from the adjoining 
territory. 

29. Q. It might be done by strong diplomatie pressure, 
or if the people themselves are impressed with the import* 
noce of irrigation P — Yes, 

30. Q. Have you been looking after the famine relief 
works ovor the wholo provinoe of HAthinwar or only in 
British territory P — I had charge of the Thanas or groups of 
small States, and also looked after the works in four inde- 
pendent Native States ; the other States — Junngad, Bhav- 
nngar, and Jamnagar— made their own arrangements. 

31. Q. Previous to the famine there wae praetie.any no 
tank irrigation F — Only at Rajkot. 

32. Q. Irrigation is not ono of tho old tmditions of 
Kathiawar ?— Ho. 

33. Q. (ilfr, ATair-ilfacieasjV.)— Aro there no disnsed 
tanks? — In Jasdan State there ore two or ihroo old tanks. 
Tharo is anothor old luud in Jnnagad. 

34. Q. What is tho mciining of " doria ” P— A small 
Wiktor channel about 2 or 3 feet wide. 

85. Q. {Tha President .) — Your dams are, I suppose, 
earthon P — Yes. 

36. Q. Was famine labour employed on the earthwork P 
— Yes. 

37. Q, How did tho cost compare with ordinary Pnblio 
Woiks Uep.irtment rates P— About 30 to 40 por cent, above 
ordinary rates, orclusive of cost of hutting. 

38. Q. {Mr, Muir-Mael'cnsie ,) — ^Thst is a much bettor 
result than in British tenitory ?—l do not know- 

39. Q. (27m President.]— An there any works standing 
in an unfinished condition ?— AH bnt fonr arc finished ; two 
of theso have again been takco np as famine work this 
year. 

40. Q. You say in your memorandum "no legislation is 
necessary $ what is wanted is funds to complcto tbo works 
already nearly finished, sons to mako thorn remuncratlvop'' 
— Tho works have been constrnelcd on tho cheapest possible 
lines. Money is wanted to put them into really good order 
and complcto tho canals. 

41. Q. In making these tanks wero yon guided at alt by 
nn.r idea of baring a obnin of tanks down catchment 
basin?— Ho. Eaoli tank Is an isolated work designed 
aimpiy to provide famine labour at given centres. 

43. Q. Hear tboir homes F— As near as possible, 

48. Q. Have any tanks been actually working? — All 
of them except the four unfinished ones. 

44. Q. Are thpy working now P— Some of thorn are 
nearly empty owing to tbo scanty rainfall of 2^ to 3 indies 
this yeor. 

45. Q, (ilfir. Jllelson.)—J understand tliot you are 
fairly well acquainted with pi aotioally the wholo of Kathi- 
awar?— Yes. 

46. Q. Are you well acquainted with Central Kathiawar? 
— Yes. 

47. Q. You say that probobly tho best way of dialing 
with famine is to create a sort of insnranco fund F — I'es. 

43. Q. Supposing yon aio asked, plncing that point aside, 
wlmt me the most clfeotivc means of protecting tho conn- 
try against famine ; what would yon recommend P— Tanks 
on tbo bills and weirs across tho rivers, 

49. Q, The construction of weirs, I nndorstnnd, would 
be impossiblo without some co-operation between the States P 
—I think so. 

60. Q, This co-operation is possible, then P— Yes. 

61. Q. By this means yon would protect much more than 
10 per cent, of the province P—Y'cs, cno-fifth of tho province, 
excluding nncultivable land. 

62. Q. The other four-fifths you cannot protect P— No ; 
much of tho land is very bad. 

63. Q. Why cannot yon improve It ?— On noeount of tho 
natural features of tho land ; there are no possible means 
of improviog it. 

64. Q, Are wells possible?— I do not think avater would 
be found. There are no gathering grounds for wells. 


66. Q. 7on say n great many of these works would pay 
6 per cent, interest to Government P— Yes. 

60. Q. Do you think it would be cheaper to lay out 
, money like that than to spend it on famine relief which 
brings in no return ? — Yes, I think so, becauso wlion yon 
have fiimino works yon have to iucar extra expenses for 
hospitals, cto. 

67. Q. Would it not he still cheaper to make your tanks 
not by famine labour but by ordinary labour and got your 
6 per cent, and save a corresponding amount by the protec- 
tion afforded P— I think so. 

68. Q, You think at any rate it would not cost tho Slate 
much more P— No. 

59. (J. It would bo worth while having these works as a 
proteotion against famine P— Yes. They increase tho value 
and tho outturn of crops nil round. 

GO. Q. All the works in tho statement nie nearly finished 
and nio estimated to pay a ronsonohlc porcontage and 
some exceedingly high porccntagPsF That looks ns if they 
are in full working order. Bo yon think that the avorago 
of 6 per cent, aronid be exceeded P— I think not oil round. 

61. Q. When yon estimate 6 per cent., what figures do 
yon include ? — Sfmply water revenue. 

02. Q. Ton do not inolude anything for enhancement of 
the ordinary land revenneP — ^No ; on the other hand, wo do 
not take into account loss by lands swamped or taken up 
canals. 

G3. Q. Surely on inoreased yield from tho area irrigated 
wonld bo much more than compensation for that P— Yes. 

04. Q. Wonld you sny per cont.^ inolnsive of all 
sonnies of additional income P — ^I'cs, Hint is n safe estimate. 

Co. Q, Do yon include benefit to wells by raising tho 
spring level P— No. ■ 

60. Q. Taking that into account you got a considerable 
cnbanccioont P— Yes. 

67. Q. Tho profits you show are net, after deducting the 
cost of maintenance P—Ycb, they seem high, tho reason 
being tliat tlic fields arc oloso to tho tanks. In tho Dccoaii 
the water has to be carried a long way to tho fields. 

66. Q. Yon say “previous to tho famine tlioro were 
practically no tanks.’* That means that tlioro hod been no 
survey. Wonld it not bo a good thing to moke n special 
survey to ciiablo tho Engineer to say whore a tank is pos- 
sibloand would bo snccessful and where it is impossible P— I 
think that would be o very good plan ; but first of nil it 
would bo nccessai'y to mnko soino political ari’angemenl with 
the Slates. I do not think nnythiug can bo doao without 
that. 

69. Q. Suppose this can be arranged P— Then it wonld he 
worth while making a survey. 

70. Q. I Bupposo tho States have lost enormously during 
the famine, taking tho expenses of lelicf work and loss ot 
lovonucp— Yes. 

71. Q, Do you think that loss wonld induce tho BLitcs to ' 
agroe to oiiy measure which might protect them in future ? 
—It is, I tliiuk, doubtful. 

72. Q. At any roto yon think they wonld take loans and 
start works if the money were lent to them at roafonablo 
interc^t P— 1 think they would. 

73. Q. Do yon think they nro keen about irrigation nl 
present P—1 do not tiiink Incy nie. 

74. Q. You say that about 10 percent, of the cultivable 
land can he protected by wolls so far ns protection is pos- 
sible P— Yes. 

73. Q. Can you not extend tho wells and protect a miioh 
larger area ?— I think not. 

76. Q. Whot is tbo obslaolof— There is a largo area of 
dry crop lands in the hills and nplonds which cannot be pro- 
tected. 

77. Q. Yon say that tin’s year you had a very short 
rainfall and most of your tanks wero empty P— Y cs. 

78. Q. And still you havo a substantial amount of irrig.-!- 

tion P— At Jasdan they bad 3,000 acres this year. 

79. Q. In years of scanty 'rainfall, I suppose, the tanks 
will not fill?— You. must have ten or twelve inches of rain to 
fill tho tonks. 

80. Q. {Mr. Muir-Mackcjtsic.)—^htit Is your avorage 

ainfall ? — ^Aboiit 25 to27 inches. 

81. Q. Do I understand you to say that 10 to 12 inches 
of rainfall wonld suffica to fill every tank P — Yes. 
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82. Q, ( il/r. Ibbeison .) — With that tainfall yon wonld 
bn \'0 full tniihsP— Yes ; Inst year vro had nhont 11 iiiohcs in 
one day and the innhs \Toro filled np at once. , 

83. Q. They u'orc filled by a continuouB rainfall of 10 to 
■12 iiiohosP— Yes. 

81. Q. In your jndginont, if yon pet less 10 or 12 inches 
‘ ' of rainfall, there ironhl be n very considerable ohaneo of 
failure of crops P — I think so. 

85. Q. Yon charge a n’ntor*rato of 6 to 11 rupees per 
aero on the Lalpnri tonk ; do they neo nil tho water P— Yea. 

8G. Q. They hare got h safilciont area under cnlliratiun P 
' . — Yes ; ond tho sitnation is faronroblo, os there is » good 
m.irkct nithin 2 miles. 

87. Q. You refer to “small iriigntion channels doiiving 
their supply from streams." Aro these oommon P — ^Ko. 

88. Q, You think their number could bo inetonsed P — ^1 
biok it could, very largely. 

89. (l.{Tho Tresident .) — In whnt proportion P— I cannot 
‘say.. 

00. Q. Do yon think that much conid be done in that 
way ?— Yes. 

01. Q. Do yon think the pcopio would conslrnet tho 
works thomsclros P — 1 think they would. 

’ 92. Q. (Jlfr. Jfiicfson.)— You say that " tho aTcrnga rnto 

for water amounts to about Ils. 4-8 to Ks. 6-8 per acic 
iiecording to llio sitnation and soil.” there any remission 
in a famine year?— Ye* ; wo make allowances. 

0.1. Q. Supposing it wore found_ possible to iiiercasc tho 
supply of water largely, do you think It wonld be wise to 
reduce these rates so as to cnconrago the use of water? — As 
a matter of commercial enterprise, it would not ; but from a 
proicelirc point of view it would. 

91. Q. Why not ns a commorcial matter P — There wonld 
be cstra establishment clnirgos ns you increase the area ; the 
dams cost littlo to innintaiii i bnt ns tho irrigated area 
increases, the cstablisbinent charges also incrcni.c. 

03. Q. Pulling the commeroial aspect aside, do von think 
that by reducing the rails j'on would cncijiirnKO the use of 
water ?*-Y( s j the people wonld take the water for juari and 
bajri. 

90. Q. They would water lu/ri and yiiurt during tho 
rains P— Yes, if the roinfatl was short. 

07. Q. That is when you have got water to spare P— Y’es. 

99. Q. It would not nffect your supply for foWP— 
Prnotically not. 

99. Q. Aro wells easily exhausted? — Tis, in venrs of 
E 0 <anty rainfall. 

100. Q. (ilfr. iU’iiiVOiirri'fijjfe,) — They won’t work the 
irrigation wells in ordinary years P— Only to a unall extent. 

101. Q, {Mr, JSiefson.)— Tlicy eonid get moro from 
their wells and irrigate a larger area iiioidinnry years P— 
Yes. 

■ 102. Q. Does not tho level of Ihu water in wells go down 
very much in famine years ?— Yes, in some wells it went 
down 10 or 12 feet. 

103. Q. Do j ou conicinpintc tho ccnstruetioii of tanks 
hoHiug n two j ears' supply P— No. IVc would lo«o too much 
by evaporation. 

101. Q. Yon do not advocate themP— No. 

1()3. Q. You could inako snob (anhs in soma places P — 
Yes. 

lOu. Q. Having got your largo limits holding suflloient 
filwaj'o for two year*, wonld you refuse fo give wnlor in one 
yetir in order to hold it for next year?— If you mean on 
the clmiico ot short rainfoU next y c.ar, I think I would 
rather taho the chance and use up all the water. 

107. Q- A few big tanks arc of very inueh greater value 
ns irrigation uoilts than a number of small tanks holding 
the ^nlne amount of water?— Yes. 

103. Q. I Ecc it htatrd *'15,000 wells made by tlie Stnto 
in Jiitiagad for lie. 200 each pay CO per cent." Ifwolls 
can bo inndo to pay profits like that, why is not tho iininbcr 
very largely increased P— I donbt tho figures. 

109. Q. There is n good deal of uneoiininty nhont ainhing 
wells in Kathiawar P— Yes. 

110. Q, Can you, ns an KngiDcer, say wHh nny ecrtniiitv' 
whnt would bo the risult of boiing for wells P— Not wjtli 
ahsblntc certainty, bnt you can form a roliablo estimate. 

. 111. Q, Do you thiuk that boring . would not bo worth 

doing? — I do not think it wonld, ' 


112. Q. Why not P — Wo tried boring, ,hnt for want of Mr, 33^0, 

skilled labour no did not snoccod. . Mawton. 

113. Q. {Mr, Muir-Maehenzie^—Vio havo had all sorls 
of ovldo neo as to whnt a well costs. Some are said to. cost 
very littlo P — Those aro kaeheJia wells ; they last a year or 
two and then tnmblo fn, «■ 

114. Q, (Mr. Ibbeison .) — ^Tlicy may last 40 years if you 
' protect them P — ^Yes, if protected and steined j an ordinary 

well wonld cost Ps. 400 ; n largo and deep well Ps, 2,000. 

115. Q. {The President.)— l\r, Gopal Das, in his memo- 
randum, says that a well 42 to 62 feet deep costa Ps. 200 to 
Ps. 400 P — I doubt tho figures ; I do not think you can 
build 0 well 62 feet deep for Ps. dOO. Yon would have to 

liay Ps. 1,600 for suoh a well. 1 havo built several wells • 
and speak from piactical experience. 

110. Q. What wonld bo the diameter of suoh a well P— 

Thirty foot. 

117. Q. {Mr, Muir-Mackensie .) — ^la it your oxporionco 
of somo tanks in British territory that people would sooner 
wait to tho very last moment for rain rather than lake the 
trouble of making distributing ofaannols and pay oven the 
light rate which falls on them? — Yes. They should bo made 
to pay a very light r<atc on all tho lands commanded, so that 
they pay whether they take water or not. 

11 B. Q. If, on tho other hand, you put a water-ruto on tho 
tank and first start by demauding o very low rate, do j*od 
think tliat would bo a good policy P—1 think them might be 
dinicnity in raising tho mtes afterwards. I think that in 
British temtory they inise tho rates every five years ; it 
would be very dilCcuIt to do so here. 

110. Q. Why P A man is charged low rates and finds ho 
gits valuable crops, and profit of, Btiy, Ps. 20 an acre. If 
you put on a rupee moro to the rate, it would be atill woclb 
iris while to take tho profit ofPs. lOP— My cxpcrionco is 
that ho will say : “ for five years I paid so muoh ; why should 
1 now pay more P " 

120. Q, Would there ho no chanco of digging small tanka 
in Bhnvuagnr where there is block soil P — In Bbavnagar yon 
could. They havo also got a fow riltogo tanks np in tho 
tiortlfonst of Kathiawar. 

121. Q. Do yon cunsidor that tho digging of tanks or 
bonding np would ho likely to result m improvement by 
rvoshing tho soil P—1 think it would. I proposed this for 
Punn. 

122. Q. Do you know anything about water-logged ureas? 

— Nolliing. 

123. Q. You havo no cxporioncc of draining P— No. 

124. Q. A grc.it ntunber of wells wero dug in tho 
famlnop — Yes, 

125. Q. Is thoio nny chanco of theso wells being main- 
tained?— Only in tho western parts where water is very 
near the siirfnco, 

12G. Q. Tlicy would ho unused in ordinniy years P — Yes j 
they will let them go out of repair oven though they have 
money to repair them. 

127. Q. Would it ho advi5.ablo for tho State to advance 
them money to do that P— Yes. 

128. Q. Does the Slato tako Ps. 5-8 an aero on wells P — 

I think thc^ only take an increascil share of the produce ; 
one-fourth instead of ono-sLcth ; that is about tho average 
sbaro. 

129. Q. Docs tho share of produce vary mncli in different 
Stales P— Not very much. 

130. Q. lluvo you ever he.ird of a system by which the 
State iakcE so much per kos instead of a fixed assessment P 
-No. 

131. Q. I understand this is done in Bhamagar P — I d** 
not know that. 1 havo never heard of it. 

132. Q. {Mr. Itttjaraina Mitdaliar.)— Yon say famine 
is almost unknown in this district F— Y'ca. 

* 133. Q. Tlioro is prnclicnlly no irrigation of recent dato ? 

— None, until tlireo years ogo. 

134. Q. Tlio rayat is ahlo to obtain a fturly good oultiuD 
from dry crops in normal years P— Yes. 

135. Q. Do they consider that it ia better to raise dry 
crops than wet crops which certainly takes ii larger oxpoiuh- 
luroP— I think it is only vciy rccentl 3 ' that they have Ic.uriit 
tho henclits of UTigntJon. Ifcre, near Pnjkot, thoj' have 
good irrigation ; every field under cumiunnd is irrigated and 
thcro is great competition to get water. 

130. Q. (Jiff. Ibbotson.)— Yon aro talking of irrigation 
from tanks entirely P — Yes. 



Sla' IRRIGATION C0MMISSI017: 


Jlfr. JE, O. 137 . Q, You say " Utc area irrimted by \rolIs depends on 
ZlawsoTi. the size of tbo 'wolfs : " nro there diiferent sizosP Wliat is 
— *■ the diamotcr of nn ordinary 'woll P— From 20 foot np to* 60 
feet. 

138. Q. (ITr. Rajaratna Uludoliar.) — They irrignto 
only about 6 vo or sis norcs P— No s abont eight acres as a rule. 


139. Q. In a well 60 feet in diameter yon can hare about 
a dozen mots or so P— Yon ought to hare; tho people gene 
rally use four mots in a largo well. 

140. Q. How deop is a woll sunk P— About 30 to 36 feel 
on an avotago. You can sink a little haoheha well of 30 
feet for Ns. 600. 


Proeeedinffs of the Ooeernment of JUTvsore, jRctentte, dated 24th January 1S02, 


Bead again — 

■ Goremment Proceedings No. 4115-y-I{.-1414, dated 5th 
November 1896, dircetingarc-elnssi&e.'itionof ricoand ear* 
den lan^ in Darangoro and six othor taluks of tho Chital* 
dmg district with spcoial rsfercnco to tlio value assignnblo 
to tbo water-supply now enjoyed by tho lands. 

Read— 

Momorradum by tho Superintendent, Bevenno Surrey, 
received in August 1001 on tho snbjcet of treatmeot at 
revision of nssossment of gntdons irrigated by moans of 
wells. 


No. II.-8I38-46-B. F.-8-1000, dated Bangalore, 

2-l.th January 1902. 

OsDEB TnEHEOK. — After mature ennsideration, tbo 
Government of Mysore aro pleased to direct that tbo rovi* 
sion of assessment on wcIl-trriEralcd lands be earried ont at 
tbc re-survey according to tbo following principles s— 

(I) Well-irrigated land brought under irrigation since 
lI>o last Eottlomcnt to bo assessed at simple dry eiop rales, 
if tbo_ wells bclonc to class I ; and witliin tbo highrst dry 
latcB, if tbc wells fall under classes II and III, 

(II) Well-irrigated land recorded as sneb at tlic last 
settlement sbonld be asscssedat dry rates, if tbo well supply 
lias failed. 

(III) Well-gardens, recorded ns sncli at the last settle- 
mont, shall be asscssod within the highest dry crop rate, if 
they solely depend on wells which received no aid directly or 
indirectly from Government works and fall under class I. 

(IV) Well-^rdene, reedrded ns such at the last settlement 
If they arc irrigated from wells falling underclass II or III, 
will ho assessed on their merits. 


(7) Woll-gnrdens enjoying both well and tank supply 
(class IV) should bo assessed on tho Eoperior snpply, j c., 
the tank. 

(VI) Tho existing r.ites on lands raferred to in rules II, 
III and IV nhovo aro not to be raised at the revision. 

Tho following is n rongh description of tho ebtsses of 
wells referred to above: — 

I. Wells purely self-dependent situated neither below nor 
above any Gcremmcni tank, nor below any Government 
channel, subdivided as follows 

(o) Fahl-a wells, crops grown various. 

(6) Cheap, often merely icmpomiy wells nsed for what 
is known as " ithnsbki Bngait," almost always 
cao.sanut cultivation, water only necessary whilst 
trees arc yonng. 

II. Wells Slink all along the banks of strcaniB and for the 
most part ootsido tho hnnndarics of tho occupancies they 
irrigate. Those wells are not very costly. 

III. AVclls sunk within a tank series, cither above or 
below a Government tank or below Govornment elianncl. 
These wells arc directly or indirectly dependent on 
Government wiirks; when they nrcintho''Atehknt’'of 
a tank, the holders prefer the porcolntlon to supply by 
gras itatton from the tank or other work. They like hav- 
ing coirpicte control over the water they use. In nil these 
welts, tho existence and maintenance of Government tanks 
is of vital importance as liccping np the level of tho water 
in (he wells. 

IV. Wells under a tank or othor work and only supple- 
mentary to the tank or channel supply. 


Colonel 
P. Grant. 


CoLoSEt J. r. GeaKt, Superintendent, Mysore Eovenuo Survey. 
(Sanffatorc, ISlh January 1902.) 


Confining my remarks and replies strictly to pointn with 
which I am ci.nvmnnt from personal olhicrvation, or reg-wd- 
ing which the operations of my dtparlrocnt have naturally 
put me in po^ecrsio^ of some information, I submit tho 
following !— 

Query 1.— I know tho whole province pretty intimately, 
having personally settled sovcn-oieblhs of the taluk®, and 
have also been prerent at tho e.arUer settlements in 1803, 
nlibough at that time only in charge of mc.asurtng and 
dassing operations, which however enabled me to see the 
coontry very minutely. 

3. (2) and (3) of this question aro embraced by (1). If 

i iopulation he sparse, it would be nnrcnsonahic to cx}>cct 
excepting in porcly grazing tmetn) in.any cattle, nnd 
eonscqnciitly much maiiuro; for, oscepling leaf manuie 
from the Hongo tree {ponyamia ylalra) used, wherever 
available, chiefly in tho caxicm district of Kolar, no other 
roannro is mado use of. The most spirsely'populalcd 
portions of the province arc tho (alula of ChnlMerc in the 
Cliitnidrng district and the taluk of Pavnuada in the 
Tamknr _ district. The taluk of Hiriynr in the Chitnldmg 
diBtriot is also very poorly populated. Viewed ns a di-trict, 
Cliitnldrog is tho most spaisoly populated tract in the 
province ; hut llio popnintion is unequ.ally distribnted, 
accre,asing fiom west to east. The holdings in tho enstem 
parts run very large and tlio dry crop lands are but seldom 
mannrod. The largo strekbes of black cotton soil arc 
annually cuUivated, bnt tho red nnd sandy stretches, being 
never manured, arc pnt under crop only once in two or 
even three years. Tho western part of tlio district con- 
tains much smaller holdings, enjoj's a better rainral], and 
mannro is used more or less. Tlio aboro remarks apply to 
dry crop lands. Garden _and wot lands, wherever situated, 
are manured. The question asked i.®, whether snch a slate 
of things as^I hnvo described constitutes an ohitacle to the 
exteusion of irrigation. Irrigation is inoro prized in the 
eastern nnd bad parts tbon in tbo wcstvin and betUi patls. 


becaiwe in tho former tho people have nothing el>e 
to dciitnd upon, their dry crop cnllivatinii bring 
qnito inHilTicieiit fer tlicir existence, wliile in tlic western 
nnd bolter p.ait dry crop® arc remunerative. I may 
lafcly s ly that the sp.arsity of population is no obstacle^ to 
the extension of irrigation, for the people, ncm manuring 
(he dry land.®, Iinvo omingh manure for llio irrigated lands, 
which arc not available to tho extent the people ate quite 
prepared to undcrl.ike. Tbero ore, fortunately, mnnr 
natural springs called ialparyis in tho eastern taluks, which 
.arc made use of bj' long obanncls led from their source, 
nnd every stream and likely low-lying spot is eagerly 
competed for. Ttic eastern rayats are far more skilful 
cnltivatiirs of wet land than tho avestem rajats who, 
having dry crop® to fallback on, nro callons about irriga- 
tion nnd ainskilful in regard to the litllo they have. 

(4) Tho snitaliilily or otheraviso of the soil to irrigation 
i® n question of cnnrraons importance. The ouestion turns 
cniiiely upon black cotton soil, for ave know Uiat other soil® 
may be pronounced suitable, but regarding tho snitability 
of black soil opinions aro divided.' Tlicre are considerable 
stretches of bbek soil in the D.avongerc, Chitaldrng, nnd 
Iliriyur taluks. If black soil is unsuitable to irrigotion, 
important works of irrigation contemplated or in hand will 
bo defeated in their main object nnd will certainly not be 
remunerative; tho Mariknnnvc project, for instoneo. 
I avill brieny give ray opinion for what it is worth. IVo 
knoavtbat tboiaynts who occupy black soil, riglill'r or 
wrongly, have some prejudice against using irrigation. 
They have hardly even mode tlie exjioriraent, tlio real truth 
being that the dry cultivation of black soil is a-ery oa*.®- 
and a bumper year makes up for several years of bod yield. 
Moreover, the raj.afs of these black cotton soil parts are 
quite unaccnsloined to irrig.ition. Could tho Piivngndn 
and more cnslcrn rayats bo imported to Iliriyur, 1 linvo no 
doubt they could make aomething of tho opportunities^ 
offered. My onu opinion is tliat blnok-cottou soil does 
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not admit of regnlar irritjalioiii and thnt tho means of * 9. (1) In Mjsoro tLeio aro no privato oiencrs of river 
irri gation provided, water would go littlo farther than saving oLonnels or osnals. 

the crops bj- modornto wnterinM, I speak horn of irrigation • (g) Tho commonest pmolico is for tho ownor to sublet 
for ord}nar;r dry crops. If black cotton soil ho conTorted jj, j produce, and sometimes on 

into what is known as wet land, I bo levo that it will tako «gntta" or Gsod rato coming to about tho samo figure. 
Revoml years before good crops arc obtained, and tbon only either ease the owner' pars the revenue assessment, 
because sand and other earth has gradually been intermixed This rate must noocssarily bo on tho area actually cnlti"" 
and the whole has booomo friable., * voted. 


(5) XTnoertninty of supply of wotor is a fnotor'in dopre* 
.cintion overywliorc. In nil, excepting tlio^ most western 
parts of tho provinco where tonks nro of littlo count and 
mroly condrneted, there is always more or less nneortainty 
- as to* whether a tank will fill. Speaking in ^cnoral terms, 
this nneertainty is the greatest whoro tho rainfall is least. 
A. bad rainfall is of ‘course an obstacle to extension of 
irrigation ; but, on the other hand, a country possessing a 
bad rainfall is just where irrigation is most ncocssnry and 
niost appreciated, Tho tanks in tho eastern parts of tho 
proriuen tinst to tho nortb-enst monsoon for thoir filling,; 
thoso in tho eontrnl and western parts to tho sontli-wost 
monsoon ; conscqucntl^Ti in tho former caso, tho raynta wait 
for what nro called ■' Vaisak '* or late orops ; in the latter, tho 
myntstako, indeed goncmlly nro forced to lake, “E^artik" 
or early wet crop, Snrh conditions no doubt involve uncor* 
iainty nnd risk, hnt it eould not with aecnrnoy he said 
that they are an ohstaclo to tho extension of irrigation. 

(C) Look of capital tbero no doubt is ; but, ns 1 havo 
already observed, there will bo no want of rnyats coming 

. forward, especially in the eastern parts of tho province, 
if the land nnd the means of irrigation are oiTored them. 
These ensiern rajats nro the men who shonld bo cneonraged 
by gi nut of loans nnd assiatnneo generally. They are Xho 
nort iiidustrioos of all onr myals and wonid repay what 
was lent them. 

(7) 1 do not hcIioTo thnt tho fenr of enhanced revenue 
assessment enters into the cnlcnlotions of mynta in taking up 
land, irrigable or otherwiso. 

(8) I believe the tenure in Uysore to bo os sound and 
sconro os any in India. 

> (9) I know of no reason whjy* irrigation should not eziend 

when soil and wnirr nro available. Qlicre is of conroe tho 
black cotton soil uncertainty, nnd there is also the extromo 
rolnctanec on tho part of tayats, nnneanstomed to irrig&lion, 
to eommenco a now mode of cnltivntion. Thceo points, 
especially the first, cannot ho dUregarded, 

4 ’What aro known os " swnnt kero " or private f anks, when 
repaired or constructed, and maintained by private indivi. 
duals, pay onl^ three-fourths of tho full wot assessment. 
This concession is permanent ; only tho fnll osscssmont is 
liable to revision when n fresh sotUement is mode. An 
occupant, under ilia survey scltlomcnt, can construct a 
tank in his own land to irriunto lands in his holding, and 
tilers will bo no enhancement of the revenue assessment, 

I consider the nbovo concessions sufficicully liberal. 

0. The extension of irrigation docs not injure other cnlti- 
ration ; on the contrary, it favours it, innsmoch as more 
capital is produced. Pry cultivation may stood in tlio way 
of irrigation of other lands, hut never oan irrigation stand 
in the nay of dry cultivation., 

7. I am not clear ns to what is meant by a annul of 
opntlnnoas flow. In tho ease of river channels led from 
rivers like tho Cnuvcry in Mysore, tho water is usually shut 
oil in January and is afterwards let on for ten days at a 
tiino for tho irrigation of engaronne. If by continnons 
flow is mount that tho water is lot on nt nil times and two 
hnivests rondorrd possible, tho value of tho produce of 
land would bo cnonnouBly inorensed. A not unfair esti- 
mato is 'givon bolow, not hnsod on any average, but still 
applicable to land which has come ondor my notice : — 


Froduco value. Us. 


Description. 

Year of 
ampin 
rain. 

Year of 
normal 
rnin. 

Year of 
drought. 

Dty cultivation . . . 

20 

10 

2 

llivor channel, two harvests . 

00 

00 

00 

lUrcT channel, singla harvest . 

1 CO 

00 

OO 


In my experience the supply from a good river in Mysore 
varies littlo. Tho value of tho prodneo would probably be 
greater in a bad year, hnt this I have not allowed for. It 
is impossiblo to say too much of tho valuo of river channel 
Irrigation. 

Vol.IV. 


. (8) Under a ohnnnci drawn, say from tho Canvery, Fs. 8 
par ocro would bo a high rate ; Fs. 4 per acre would be a 
comparatively low rate. Tho diCfcrcneo would ho dno to 
differenco in facility of water-supply, difforonco in class of 
soil, and deteriorating qnolitics in the soil, ns, for instance, 
salt cfilorcBceneo. Poth water and soil class are oombined 
to work ont tho rale of ns.essment. The rate is paid on 
iho whole irrigable area in oconpanoy. 

10. So far os I am aware, tho maintenance of the minor 
distribution channels devolves on tho occupant or tenant ; 
that of tho main channel on Governmont. I never liavo 
board of rcconpmont being given or asked for. 

11. Salt eflIorcBCcnco, “upnlwnt,” or water-logging, the 
prosenes of on)' deteriorating qnolity or defect in iLe^soil, 
nro, when met with, dniy allowed for at time of classifioa- 
tionnnd tho rato reduced accordingly. Water-logging is 
not vary common ; tho remedy is drainage. Drainage is 
tesorted to in plantoin gardens nnd in betel-nnt gardens. 

12 to 21. Tho canals boro nllndcd to T take to mean 
channels led from interior streams compand with class B. 
There aro a foiv snch ohnnnels in. Mysore, hut tho dams aro 
not necessarily temporary. I need not repeat my remarks 
on queries Nos, 7 ti> 11 which apply, in a modified degree, 
to theso less pretentions ehnnnels. 

22. I do not onnsidcr it advisable to encourage and assist 
iho constrnetion by private persons of works taking sucli 
bigb tank as river channels. 

D.—Tanit, 

28. (1) Tho tank system has been developed to on extra- 
ordinary extont all over tho provinco ; in tho ITolnr district 
perhaps more than any whoro else ; hnt Mj sore, ns a whole, 
possosscB more tanks than any other cqnal oren in Indio. 
The Engineer, tho Revenuo Ofiiccr, nnd tho raya^ have 
from time immomorini bcon in search of suitable sites for 
tasks. It was ono of the chief and most interesting dntica 
of tho Eevenne OIBcor, nnd tho raynts wero invarinhly 
pointing ont whot could he done. Undersucli oironmalanccs^ 
in a country peculiarly' adapted to tho purpose and cootnin- 
ing many fnollitics, an immenso number of tanks havo 
been oonstruoted. They nro tho Hfo of tho country, nnd 
three-fourths of tho wells in tho provinco are directly 
or indhcolly dependent on them. 

(2) Almost every village which possesses n tank has 
its " nirganti ” or 'herodUary village servant, whoso duty 
it is to regulate tho distribution of water. 

(3) The period for wliioh the water supplied lasts varies 
In ovory posslblo degree from the fiist cluss tank to tlio 
humble " Icntto ” or pond irrigating only two or threo 
acres. Tory few tanks are really first class. Two harvests 
nro quite tho exception ; still they arc taken in a few iu- 
stanees. Byfar tho majority of tanks suffico for only ono 
harvest : certain under tho bettor tanks, preenrions under 
tho ordinary tanks, ncoording to tho season. Some tanks 
fill every year, tho channels miming up to Mnroh nod 
April ; others fill only onco in threo or four years ; nnd 
why this dilToroncD should exist oven nn Engincor would 
find it diffioult to explain. Tho area irrigated in somo 
ensos h Indicronsly ont of proportion to tho supply siorod. 
The Dssoismcnt is fixed on tho average supply of water 
during a number of years, nnd tho ascertainment of this 
point is ono of tho most diffienU duties of tho Classing 
Olficer. 

(4) A correct answer to this question is beyond human 
power. Thousand causes lend to ,moK! or loss area hoing 
Irrigated : tho nrea available, tho inclination, means, nnd 
skilT of tho layats, tho condition of the tank, and so forth. 

24. Wo may nssumo that tank irrigation incrcnsca tho 
valuo of tho prodneo of land in ovory easo hnt in countless 
dogreos. 

(1) Double harvcslB are rare. 

(2) Gardens of perennial and valnnhlc produoo aro more 
common under tonks than under river ohanncls, and tho 
class of tho tank is no index to the superior garden culti- 
vation in qnostion. Tho reason why gardens, nndor river 
ohnnnels nro uncommon is that the percolation in tho cnse of 
tanks is so much grostor. Tanks nro always oonstruoted 

2 S 


' Colontl 
J, P. Grant, 
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Colonel {a loK-Iying Biinatioos ; riror channels ran anynrhero. 

J, P, Orant. Even the EDinllcst Jnnlrs have romeUmcs superior gardens 
” under ILcm/ Gnidcns unaided by irells are very rare. . 

(3) Already replied to under query 23. 

26. Already replied to. 

26. Tliisisnrery important quo stion andirill bo replied 
to under E.— T7olIs. 

27. 1 cannot. Oirenmstanecs vary too much. 

28. (2) The ouuer nsnnlly anblsts on “warnm" or half 
prcduce, oirner paying the rerenno assessment. 

(31 Assessment varies in every possible degree from 
almost purely dry crop raio to Its. 6 or even Rs. 7. I spenlc 
of ordinary uet land growing rice and angareane. Betel- 
nut and other snperior produco the State has from time 
, immemorial asserted its right to share in. and garden rates 

run higher than ordinary wot rates. 

Tn (2) IhorateisoCconrseon the area aetnallyonltivated; 
in (3) it is on the wholo irrigable areaoeenpied. 

29. Already answered under elanses B and C. 

30. The tank is the care of Government ;v also tho main 
ohannels in tho case of very largo tanks. Tho distribntion 
channels rest with tho owner or tenant. I have nevor 
heard of recoupment being asked for or granted. 

31. Government assists owners of private tanks with pro* 
fessional advice and work, when necessary. The owner main- 
tains the tanks. Tho minor diairibution of water is very 
muoh the same as in the cose of Government tanks. 

32. Yes, in the ease of repair and restoration, of dilapi- 
dated tanks, bnt always under preliminary professional 
inquiry. Tho construction of new tanka I do not regard 
Bg a safe concession, nor vet the restoration of abandoned 
tanks, for they have probably been abandoned by 'Govern- 
ment intentionally. Corelessly granted permission might 
endanger tho whole scries of tanks. 

E.— Wells, 

34. (1) I cannot bettor answer this than by aubmitiing 
for the inspection of the Commission (and kind return) a 
well map, whioh I had prepared for my own use, of tho 
Cbitaldrug diatriot. 

The lift of water from surface to roller or fnlernm varies 
greatly. In tho Bangalore and Xolar districts, where 
water is near tho surfbee, tho pal-ota-is used. These wells 
are exceedingly valnahle and neatly all ore dependent, 
directly or indirectly, on tonks. Wotcr is often within 3 
and 4 feet of the snrface of the ground. Weils of thia 
kind represent, in my opinion, the most valuahlo kind of 
oultivation in the province. 

(6) Depends entirely on depth of water. "Fakoias” 
where water is near snifaeo ; " kapilo " wells where water is 
far below tho surface. 

(6) & (7) Areas vary so much that data for striking an 
average are wanting. The area commanded by a well is 
often limited by the area in the owner’s pnssesston. A dcon 
well often irrigates from 3 to 4 acres. In Bangalore and 
Eolnr districts the paJeota wells are often shifted from ono 
spot to another at pleasure, or as many new wells sunk as 
may be required. 

S3. In my opinion well irrigation prodnecs the best crops 
in tbe province. Irrigation from wells increases the valno 
of the produce of land onormously, especially in districts 
like Bangalore and Kolar. 

(1) & (2) Under wells tho vorioty of crops raised is 
greater than nnder ony other kind of irrigation. Superior 
garden crops, sneh as betel-nut, cocoanut, panvol (creeper), 
mulberry, are, almost invniiohly, irrigated from wells, A. 
garden, coeoanut excepted, is rarely found without a well. 
Tho best vegetables are always under wells. Tho wells are 
in. many cases supplemental to tank supply, but many 
gardens are raised nnder wells alone. In gardens under 
tonks tbe tank water is laroly used by gravitation ; all the 
garden owners core for is the position ; the watering is done 
from the well, 

(3) No aeonrato estimate can bo made ; the yield must 
bo greatly increased. 

36. Any attempt to make snob an estimate would bo 
futile. I was Informed on good authority that tbe gross 
yield per acre under some of tbe '* pakota ” wells exceeded 
Bb. 200 in valno. Tbe voriety of crops raised is so great 
as to defeat any attempt at estimate wbiob, to be of use, 
sliould be with roferenoo to ono partioular'crop. 

(2) The supply is from springs in the case of deep 
trells, and from percolation and the high leyel maintained 


by the presence of tanks in tho wells in tbe Bangalore and 
Eolar tohks just drscribed. I do not think there are 
many instances of the water becoming too saline. As a 
proof of tbe advantage rf tanks to wells, I moy mention . 
that wbcD n tank is for any reason abandoned, a storm of 
protest arises from owners of wells both above and below. 

(3) The cost of wells varies greatly from .that of the 
cheap and often-shiilcd wells where water is near tho sur- 
face to that of the deep wells sunk in less favoured spolp. 
The wells sunk in tho beds or on the edges of streams (a 
olsss not inquired ahont by the Commission) are very cheap, 
Unforinnetoly, the cost or wells is in inverse ratio to the 
valno of the water when raised ; in other words, the Xokr 
and Bangalore districts have tlie cheapest wells and the best 
cnltivation; the Chilaldrng district hns the most costly 
wells and inferior cnltivation. Near tanks, wells are cheap ; 
independent of tanks, they are eostly. A u ell in the former 
case might cost Rs. 30 or Bs. 40 ; in the second case, as 
mneh as Bs. 300 or Bs. 400. The ” pakota" used indicates 
water near the snrfaeo; tho "kapilo" well, whero tho 
leather hnoket is worked by hnllocks on an inclined plane, 
indicates considershlc depth. Tho "pakota” is common in 
tho Nolar and Bangalore districts ; tho " kapilo " wells are 
common in tho Cbitaldrug district— tbo inference is 
obvious. 

‘ (4) Wells noar tanks last long ; thoso independent of 
tanks and. fed from springs ore uncertoin ; new wells found 
near them often diminish the supply in the old ones. On 
the whole, tho duration of wells in Mysore is good. 

37. 1 do not think suhletting is nt all common in tbe enso 

of well-irrigatod lands. ^ 

(2) The assessment paid to Government by tho owner of 
a well varies from Re. 1 to even, Rs. 8 or Rs. 10 per acio. In 
tbo case of "kapile" wells, tho raio is nsnally low. The 
rate is no proper indication of the weight of the assessment 
whioh is reolly on tho well, A well irrigating only ono 
acre when it was capable of irrigating 3 or 4 ocrcs would 
bavo a comparatively high rate on that one acre. Con- 
versely, B well irrigating to its full capacity, the rate would 
he oomparatively low. Tho depth of the water from the 
surface, the cost of the well, and its duration (in hours 
working per day), are all factors in fixing tho assessment. 
No lands are moro prized than well-irrigated lands, and on 
^ DO lands is tho assessment so cosily and readily paid. 

The rate paid to Government is on tbo orea recorded at 
tbe original settlement ns under irrigation ; and if tbo 
owner extends tbo area nnder irrigation, no cnlmncemcnt of 
rovenne occutb, nor will any CEbancement oconr at a revised 
settlement. 

38. In tbe case of " kapilo ’’ wells, dillicnity no doubt 
ocenrs in selecting a spot, and tbo roan who sinks tbo well 
often does not know when water will bo met, and no donbt 
bo runs a good deal of ri-k. In the high class " pakota" 
wolls such dilficnlties and risks are few. Government bns 
been extremely liberal in advancing money fm tbe sinking 
of wolls, but not, I bcliovc, with very impoitant rosnits. As 
regards expert odvice, I am inclined to believe that tho 
rayot has not much to learn in the scloction of spot and 
oinking ; hut, in tho matter of raising tho water, expert 
advice would be of great use. Cost is tho usual drawhaok 
in induoing the rayats to adopt any improved mode of 
raising wotcr. What rnust he shown them, by exhibition 
at Bomo central place, is a cheap method. Expensive 
methods they will have nothing to do with. An oxhibition 
was onco held at Mysore with tho above objects, and manv 
good motbods were praotioally illustrated, but they were 
all too costly. 

^ 39. I do not boliovo in tbo piaoticability of tbo sngges- 
tion boro mado. 

40. 1 have already stated that in tbe .Bangalore and 
Kolar districts, and in short anywhere where water is near 
tbo surface, wells are not only obeap bnt are often temporary, 
tbeir oito being shifted frequontly and new. wells sunk as 
required. They are not only exlromcly valnable for the 
crops raised, hnt they eke ont tho means of snbsistonco 
wonderfully in bad years. A year of scaroity, if severe, is 
not n timo when people care to engage in constructing 
wells, oven when helped by Government. Every encourage- 
ment, however, oboold bo given, and no moro fitting ol^ect 
for the rules framed under section 194 of tho Land Bevenno 
Codo (Government Froccedinga No. 2548-66, dated 10th 
December 1901). 

General. — The Commission have left ont of their qne.i- 
tionlngs some classes of irrigation which deservo a word 
of notice. 
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Slatnad rtea lands.— In tlie wcslom (Ilnlnnd) tracts 
tlioro BTC largo areas of rice land dopondoiifc upon . peronhlol 
Jiill utroams unaided liy ianlts. _ Tho wntcr-sopplj’ is very 
ecrlnin and a conaidcrnlifo proportion of tlio land is donblo 
rrop and will oontinno lo no fo nnlcss any nnwiso policy 
, denuded llio forests, when they would certainly revert into 
sii)glc*orop lands. - , - 

These I'icc'prodncing tracts (I say nothing of tlio betel* 
nnt gardens of which the Malnad is the homo) are of 
iii.mensc importance lo the country generally. 

Wdls in leds and edges of streams.— A. far larger 
pronnrlion of well irrigation than is generally supposed is 
conducted on the banka of streams, or rather in the holdings 
wliicii adjoin thorn, by means of wells sunk in the beds or 
jnst on tlio margin of suoli slrcainB.’ This is a very common 
feature in hTyaoro well onltivalion, nnd forlnnatoly such 
ciiUirntion is found to a considcmblo extent in tlio onstom 
nnd norlh-eastorn parts of the Cbitaldrng district, of wbich 
I hare given so unfavontnble an aoeonnt. 

“ Saguvnlt tiattcs " in black toil.— In the black cotton 
roil IracU in the Hiriyur, Ohitaldrug, nnd Ditvnngero taluks 
of the Cliilaldrng district Ibcro is o practice, very common, 
of running np embnnkmonts in favourable spols, not to 
hold water, but lo collect silt and soil. In tlio'o "snguvali 
knttc’,'* AS they aro called, cronliu bad seasons, jola, ohonna, 
nnd scmotiiiicB whe.at and cotton, nto raised, wliore else* 
where the cropi are n fnilnre. These works shonld bo 
encouraged ; at any rale they sliould nover bo prohibitod. 
TJiey dll not concern the irrigation question, but are worthy 
of montion ns an nndoubted faotor is in tbo gnard against 


bad ac.iBons. As bearing upon the question of irrimtion so 
far ns it can be affcated by the revenue domono, I m’ny 
montion ' that the Govommont of Mysore has most wisely, 
indeed necessarily, sanctioned nn entire re'classification' * of 
the wafer supply to nil irritable lands. This rc-classifioa- 
iion is completed in about six taluks and will bo incor- 
porated in tiio revision scttlcmont. The measure ensures 
two desidorata — 

Jst . — The wot assessment will bo based nn the data of 
tbo present time, not on tho data of 30 years ago, since 
when many ohangca in' water-supply have ocoutred. 

Snd . — A liberal poiioy in the revision of tho assessmont 
of woll-irrigatod land will ho poesiblc. cnleulatcd to aiford 
every onoonrngomont io tho present holders of wolls and to 
others who may wish to sink new wells. It is promaturo 
to aketeh tho outlines of this policy, but I have no doubt it 
will bo on liberal lines. ' 

If I may be permitted to offer nn opinion, 1 wonld say 
that tho trno poiioy for tho Hfysoro Government to adopt, 
in view of tho contingenoy of bad seasons, is a thorough 
repair of tonks, Inrgo nnd small, or major nnd minor, as 
tlioy arc defined. I have shown that throo*fonrtbs of tho 
wofiA nro dependent, ono way or another, on tanks ; nnd in 
doing tbo best possible for tbo latter tho former will equally 
imprurc, Hirer eliannols Iiaro every caro and contribute 
chormottsly io (ho general prosperity, but the tanks, not 
forgetting the small ones, ana tho wolls so intimately allied 
with thorn, nro tho very life of tho people, nnd what relief 
thoy giro in biid times is at tlio pooplo'a doors. 


1. (i- (27ie JPmWcMf.)— Yon Iinvo boon for many years 
connected with Mysore P — Yes, since 1803. 

2. Q. No doubt yon^ have scon many cliangos in tlio 
province since Ibcn •'—Yes, great ebauges. 

.1. fj. Iiooking back to the dark days of famine, is tho 
couniry in a better position than tlicn do you (Uiiik P — Yes, 
owinp to the cslHision of railways, improved irrigation ond 
general advance. 

4. (J. You any in pamgmpli 4 ''tbo suitability or other* 
wi*c of tlio Foil to Irrigation is a qiicstinu of enormous 
iiupovlaiicc. The question turns entirely upon black cotton 
Foil.” Thot is oxnclly our experience wherever we have 
been ; ibis question is most important ; do you differentiate 
between btaol! cotton soils P— I thin It it wonld dcpoiul 
oliicfly on tbo hicnlity ond tlio inclination of the people. 1 
know of tunny cases in which hlnok ootton soil is irrigated 
fairly ancccsFfiilly, I om told that when crops nro grown 
on it, tbo grain beesmes coarser nnd tho straw improves ; 
the fact IS that people are unwilling to attempt irrigation 
cm black aoil, not so much breanso they tbinic it cannot bo 
irrigiilcd, but because they arc disinclined to attempt n new 
mode of irrigation. 1 think it depends on tbo locality in 
wliiob tho blnok coil is situolcd and tho ogrioiilturnl skill 
nnd incliiiiitiuu of tho people. If there were black soil in 
the ca<.t of Mysure, tlioro is no duubt that it would bo token 
lip ; if you oifered it in tho centre of Mysore, wlioro tho 
popnlslion is not so great nnd.dry cultivation is aufiicient, 
people would not willingly coino forward and inko it np. 

G. Q, They would bo content with tlicic dry cultiva- 
tion P—Yc’, if the population is not very largo; if tho 
papulation is largo, they wonld undoubtedly take it up. 

C, Q. "Would they grow and irrigate dry crops upon 
it P — I think the utmost tliej' wonld do in tiio parts whoro 
black soil is found would bo to attempt to savo their crops ; 
i duubt if they would nndortako wot caltivation, that is, 
rice and sugarcane, 

7. Q. (Jfr. JZbeison .) — Aro yon speaking of the Mysore 
dirtriel f — ^Tlio ccntTftl part« of Mysore, 

6. Q. (3Vie Presiden/,)—In tho other parts P — I think 
they would toke it up in well-populated parts. 

2. Q. Would it ho mainly ricoP—l’ico nnd Bugnrenno. 
In the extreme cost of Mysore nooplo nro very skimil wot 
ciiltiviitnra ; I believe they woiila take up any irrigation 
that oITei'cd ; in the central p.art8, wliero the population is 
not great, dry oultiratioii stiflico-. In Tiimkur ilioy will 
not runic forwaid and undertake irrigation ; that is my 
experience. 

10. Q. Wo hnvo round the answer given in many places 
that if blnek soil is not very deep, and if there is intirain 
below it, tlicv wonld irrigate ; but if Ibcro is h doop stiatiim 
of blnok soil, they wonld not P—1 think nlmost all soil 
changes its ebamotor under irrigation ; n mixture oven a 
little below tbo surfaco wonld bo an ndvantago ; tlioio is not 
tho slightest doubt that if blaok soil wciu tokon up for 


irrigntion, it would ohnngo its eiinmolci after four or fiye 
j’enrs ; silt nnd other soil would bo introduoed ; it would 
improve Ihongli it wonld tnko time; that is what I am 
told. 

11. Q. Wo hnvo been given to understand that irriga- 
tion of black soil would only be resorto.l to under pressuro 
in n year of drouglit for dry crops ; and it is only then 
that tho myat wonld take water { wlmt do you think P—I 
think so. Tlioro Ims never been anything done in Mysore 
to show what the people would do ; they have boon unwilling 
to undertake nn expetiment, nnd wo have no means of 
Imowing what they wonld do. 

12. <2- -ds far ns I remember of Mysore, thoy prefer - 
growing their own fo^,suo!i as ragi and eholam to rice P — 
Vos, ragi nnd jowar in certain parts. 

13. Q. In tbo fnmino days people preferred ragi to rice 
in tbo famine relief camps V — Yes. 

14. Q. You allude to tho many natural springs ; whoro 
nro these springs found P— If you take n lino from Korta- 
giri, cast of Tumkur, and proceed northwards towords 
Mulknimura tnlnk, it is along that lino tliat tbo obnnnols 
nro found ; thoro are n great many rooky Iiills very couduoivo 
to tbo existence of these cimniiels, and thoy nro of great 
advantage to tho country. 

15. Q. Tho springs discliargo enough water to roako it 
worth while to make tbo ohanncls P — ^Yes ; thoy carry their 
ohanncls n long way. 

16. Q, Have thoy nnturni chanuols ?— Thoy have to 
mnko the ohonncls. 

17- Q. (ilfr. A’iedefson,)— Would Iboy irrigate up to 60 
norca P — ^I should any they wonld in aomo cases. 

18. Q. Where tho supply is good P— Yes ; that would bo 
a largo area. 

^ 19. Q. Usually it is only n tow acres P— Yes ; still somo- 
timrs np to 60 acres. 

20. Q. {The JPrcside/i/,)— You say in paragraph 6 
" those castorn rnynts are tiio men who should bo encouraged 
by grmit of loans nnd nB.<si»t.inco generally. Thoy aro tho 
most industrious of oil our raynts, nnd would repay what 
Was lent them," With what ohjeot aro these loans 
given P — For wells ohiolly. I nm alluding more particularly 
to the rules wbioh have very rcooully been framed under 
section 19-1 ol tho Laud liovenuo Act. 

21. Q. That applies to Myaoro P — Yos. 

22. Q. Aro thoy readily availed of ?— I don’t think tho 
rules biivo boon working suffioiontly long for ns to know ; 
during tlio fnmino efforts wero insdo to got tlio pcoplo to 
sink wells ; that is not a limo at which thoy nro prepared to 
do anything ; it is a miskikc, in my opinion, to try to push 
thopcopioto borrow inonoy; lot them ooiuo forward of 
thoir own occord, 

23. Q. (Mi*. liletson.)— Aro lUoso rules for Qovernmont 
advances P— Yea. 


Colonel 
\ JP. Grant. 
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CeUnel 24. Q. Had they not hcon modo beloro P— They wore 
P. ©rirfif. vary recently made. . i o -r 

■ 25. Q. Had no advances been made prcvionsly P— Yes ; 

during the fomino Mysore has always been very liberal m 
tho matter of advances. 

•26 Q. ilf«»V'afflci-e»sfe.)— \7cro they made 

milv in tho famine P-No ; there are rales oxnting f or ^ 
Sat of loans for many object s ; they have not been 
embodied in any rales under the Code. 

27. Q. In cxeentive orders P— Tes. 

28. Q. (Mr. iPieSof*(i».)-The agricultural lanks sehemo 
is one method of advancing taka . »» to groups of lajats r l 
believe so. 

20. Q. A great deal has been given by that means ; hns 
there not P— I am not in a position to give a positive answer 
on that point. _ 

30. Q. (Tie PrCiWenf.)— la there much dissatisfnetion 

•si i-iT- -L_A« Alifs iftvilra Tinf. ftoinf? HP tO tllO 


with tho state of tho tanks not being kept up to the 
>_Xm ; there is a great, deal of tronblo in » 

■ mm 0%^ A. a 1 ^^nPA flMI din.OOO t&PKS 


mark P— x« ; mere isa greu- uun. 1 "‘in onn flinita 
I allude chiefly to the minor tanks ; there are 40,000 tanks 

in this province i minor tanks are of very, great 

to the people ; there is always difficnlty in getting them to 

take their share in keening thorn in order; so far as I know, 
the rayats will never let a tank ». 

danger of a breach, they at once repair it ; but inrtead of 
good work being done, there is always makeshift work, 
which is, I imagine, nnsife; they are most reluctant to 
haio anything to do with the ordinaiy maiotenance, though 
Ihej atfl ftwaro of the ndvantago oi tuc*fl tankSe 

31. a. Is there a feeling that Government should do 

UP— They are nlwaya desirous that Government shonld no 

it and ask that Government shonld do it. 

82. Q. In Bombay there is a feeling among the pcopjo 
that, if tlioy pay wet assessment, tlien Government ahonld 
keep the tank in order P— I do not think they quite under, 
stand that question ; I am talking of the ordinniy rayat. 

33. Q. Ton eay in paragraph 11 "ealt efllorcscenee, 

* npalwat.' or water-logging, the nreseneo of any detenorat- 
ing onalily or defect in tho soil, are, when mot with, duly 
alloived for at time of clessiflcation and the rate reduced 
aceordingly. mtcr-logging is not very common; the 
Toincdy is drainage." Is drainage being practised P- 
Drainage mnst ho carried out in sugarcane cultivation, 
plantain gardens, and betel-nut gardens. 

• 34. Q. Has the necessity been found for making regular 
deep drainage channels to carry off tho water from irriga- 
tion P— I am aware of no such work on a largo acale. 

86. Q. Do you know instances where ealt cflloresconco has 
come out and been washed away?— No. 

30. Q, (Mr. M«ir-Maclencic.)— le any drainage done 
by Government P— I am not awaro of any. 

37. Q. (Mr. yicdo/ren.)-Tho conGguratiou of tho 
countij Icnde itself to natnral drainago P— kos ; there » 
more or less drainage in all garden caltmtion. 

33. Q. {j[7is President.)— ka years go by and tanks silt 
np and sites become less easy to get, I enpposo one must 
look for extensioa of wells as tho real thing to fall back 
upon P— Certainly I think so; hut in my expenonco welle 
follow tho tanks. 

89. Q. If there was no tank, there would bo no well ?— 
In very many cases ; no tank, no well. 

40. Q. The whole spring level is laieed by tho tank P— I 
think so : tlicio arc a great many tanks in thceo pro^ncca 
which arc never' used for irrigation ; there are no sluices ; 
there are gardens holow them and water is only used by 
percolation ; they ore cxoccdingly valooblo to tho gardens 
below them. 

41. Q. Are the tanks of any size P— Yes ; they ore 
comparatively large. 

42. Q. Capable otirrigaUng50orGOncrcsP-|-Thoground 
bilow is occupied by coeoannts chiefly ; I might instance 
one locality where that exists neat Badibal, south-west of 
(Jhitaldiug. 

43. Q. (Mr. JTrJe/fon.)— Is tho hcncGt that tho garden 
derives merely from tho notnral percolation, or is a -woU 
sunk P — ^The object is to get the percolation ; in every easo a 
well is sunk, a tank is really of hcncGt to tho garden 
through the well. 

44. Q. {The PrcsWcuA)— Under tho circnrastancos tho 

■well need not bo n very deep one P— No ; as a rule, where 
wells ore dependent on tanks, water ie comparatively near 
the surface. ^ 

45. Q. Is the " pikota " enough i — Yes. 


46. Q. Are these wells generally yoH-ttP— No. 

47. Q. Merely holes P— Very often ; ns a rule, the more 
a well is dependent for its existence on a tank, the more 
easy is the sinking of tho well and tho oheaper is the well. 

40 . Q. It is not worth while to make an olahorato 
masonry structure ?— They don’t do it ; very often sooheap 
is tho Tvoll that they shift its position. 

49. Q. {Mr. Ibletsott.)—yfhy P— Because, supposing a 
man hsB 4 to 6 acres in any part of which a well can ho 
snnk, one well would scarcely he sufGcient to let him cuUi- 
vote easily ; therefore ho mokes two or three ; wero they 
expensive wells, ho would not nndortako so much. 

60. {The President.)—! suppose you count on getting 
water within 8 to 10 feetP — Muon less. 

61. Q. Tonr well ie a matter of a few rupees P— Tes. 

62. Q. (Mr. MtiiV-Mfleicnsic.)— Is’ waterso near the 
surface, even in the case of tanks, that hare silted up P - 
Undoubtedly, tho silting np of tho tank docs not affect tho 
water level- 


63. Q. Even when tho tank has gone so far as to he 
nscless for irrigation ?— The tank is still beneficial to the 
well. 


64. -Q. {The President.)— Ton say in paragraph 37 
“a well irrigating only one acre when it wes capable of 
iiri''atini; 3 or 4 acres would have a comparatively high 
rale on that one aorc. Converacly, a well irrigating to its 
fnll capacity, tho rate would bo comparatively low.’*^ Is the 
rote liable to bo changed from year to year P— No. 

66. Q. Would n man, irrigating one noro wilh a well 
cnpablo of irrigating 3 or 4, go on from year to year irrigat- 
ing only one. How is the rats fixed P— The rate is fixed per 
nerr, althongli prnotically worked out upon the well ; suppos- 
ing a man exceeds that are.!, it is rccurded and .nothing 
more will ho charged. 

66 Q. Or, if he diminishes it, nothing will he tvdnecd? 
—No. 

67. (2- Ho* ‘W mcchnnicftl improvement ever been ' 
introduced as regards water-lifting apparatus? — I have 
not seen any. 

63. Q. Do they use 0 leather hag with a spout P— On 
certain wcll.i. 

69. Q. With a hose at the lower end P— I lave not seen 
the hosD, 

CO. Q> You say "a year of scatciiy if sevoro is not a time 
when people care to engage in constructing wclb.|* In 
some places (he famine of tho last few years has given n 
tremendous impetns to the taking of loans for constructing 
wells P — I beliovo that tho mimbcr of wells snnk during 
tho famino in Mysore was not grc.at. 

Cl. Q. Yon say lonards tho end of your naper "at 
hearing upon tho question of irrigation so far os it can be 
allcotcdby tho revenue demand, I may mention that tho 
Government of Mysore hns most^wisely, indeed ncecssnnly, 
sanctioned an entire rc-elossiGeation of the water-supply to 
ell iirigobls lands. This rc-c1assirication is compI«tcd in 
about six taluks and will be ^incorjiorntcd in the revision 
settlcmCDt.’’ That rc-classiGealion will take a long time F ■ 
—Yes; the rc-elassiGeation will have to prooced, exeopting 
in these six taluks, immediately after the re-surrey. 

62. Q. Istbotc a settlement going on now in the taluks P 
—It is jost commencing ; I am about to submit proposals 
in tho matter for tho first two taluks. 

63. Q. You say at the end of your nolo "I would ssy 
that tho true policy for tho Mysore Government to adopt in 
view of tho contingency of bad seasons is a thorough repair 
of tanks, large and small.'’ TVould yon make them over to 
tho Pnblie 'WoTks Department to doF— I believe tho I’oblio 
Works DepsTtment arc voiy much opposed to that being 
done. I don't suggest the means, however the end is 
attained; the repair of these tanlmis most important, 

• because the wells depend upon them. 

64; Q. Of course you remember Sir Ilieluird Sankey's 
Echemo. At tho end of tho famine wo enmo to tho conclu- 
sion that it was too costly to continuo; I think his argu- 
ment was tliat wc ehould begin at the smallest and make ' 
every unit complete in itself. It was held that however 
vnluablo this might be, it was prohibitive in point of eost 
after tho heavy losses of tho famine. I don't know what 
has been done einco P— (No answer.) ■ 

66. Q. (Mr.Miy/mm.)— YonEaid,ifhlnekeotton soilwos 
converted into wet land, it would take several years before 
good crops were obtained; when that is tho case and good 
crops aro uhtnined, do you think that tho profits of oultivn- 
linn nra sneh as to mako it worth while to glvo up dry 
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anUivation P TVliat aro tlio profita of oulhVaiion on irrigntcd 
black soil ns compared vritb the prolito of dr^ onltivntion P 
~I‘ don’t think tho profits on irrigated black soil mc 
greater tlian on rpd< 1 don't think .thoio is anything 
vorp exceptional ahont black soiU 

66. Q. That tronld in' itself bo a reason •why people are 
^lot nnxions to toko to irrigation P — I don’t think the people 
know irhnt wo'ild happen if they irrigated black cotton 
Boilj they nre o&aid to nndortakoit; it is somothing new. 

07. Q. In eases wlioro they have taken to it nnd wet 
onltivntion has been introdacodj could yon say that thoy 
are hotter off than irhon they irrigated dry crops P- 1 think 
thoy wonld bo bettor off. In Yelandur nnd other parts I 
hare seen very good black soil and very good wet crops. 
That bears out what I fay tliat it more largely depends on 
tbo locality and temper and inclination of tho people than 
on almost anything else. 

63. Q. (27ioPmWcn#.)— And tho density of tho popula- 
tion P — Yes. 

09. Q. (Jtfr. tho holdings very large P— 

In tho eastern parts of Mysore tho holdings arc very large} 
it is practically virgin soil ; they plough it np tlioronghly 
once and then don’t plough it for 12 or 16 years ; they pull 
the crops up by the roots, pass a harrow over it, nnd the soil 
is re.ady again. 

70. Q. That rather alfccts the question } does it not ; oven 
supposing timt a man night get n great deal more out of 
one nero of wet cultivation than ont of one acre of dry, tho 
couiparison should bo tnado not botween ono aoro of wet and 
one nero of dry, but between ono of wet and two or three of 
dry P— Quito so. 

71. Q. Thoy wonld not convert the cnlUvation _ inio wot 
except under groat pressure of population P— I think to. 

72. Q, And suh-division of holdings P —Yes, and tho in- 
troduction of more skilful ouUivntors who know wlint wet 
cultivation is. 

73. Q. I hnvc heard of two tanks in Mysore that aro in 
bbick.cotton soil ; ono is n very ancient t.mk, 2C0 to 300 
years old, tho Sulckcri ; do the people irrigate from that 
tank! — Attempts to induce people to cnino and irrigate 
under the Baickcri tanks linrc been praeticslly n lailurc } 
laud was oUered on very favonvoblo terms, bat tho induce- 
ment has not been found suflieient, olthongh tho r.ites are 
certainly not high ; it is not very healthy under tho lank } 
and, ns a matter of fnot, tho cultirntors have not come for- 
ward. 

74 . Q. Mnv that ho token as a typical instance of tko nn- 
willingness of tho eultirntors to cultirntc black soil F —Yes. 

75. Q. (Aft*. Jlf«i>-ilf«cl'snsfe.)— Is cotton grown in the 
soil oommanded by the^tnnkP— No. 

76. Q. (Afr. — Another tank is of more recent 

constmeVion— tho Knmbalsatti *, i« that a failure loo? — ^Yes ; 
timt is 0 ^iluio for tho ssrao reason that tho people aro 
diainoitnod to come forward. 

77. Q. (Mr. Hletson .) — I bclicvo that Iho f.vmino of 
1870 is tho only ono on record os haring happened hero ? — 
Tiioio was great se.'ircity in 1SG6, 

78. Q. Binco 18?G?— There has been nothing that 1 
should citll severe. 

70. Q, Not oven sovero scarcity P— No. 

80. Q. You have said (hat the provineo is bettor pro- 
tcctcd ngaiost famine now than it was in 1877 ; setting 
nsido rniiwayH nnd tlio general derolopmcnt of the country, 
in what degree do yon think it is now better proleotcd than 
it was ; has tlis irrig-itcd nrea been oxtonded P — By tho ex- 
tension of irrigation more tiinn anything else, witliontrefor- 
enco to nny change in tho mode of irrigation. 

81. Q. Hna the extension been groat P— There has been a 
great extension in tho channels from xi vers ; there iiaro been 
n good many tanks made, 

82. Q. And wells F.-Somo wells have been nndpnbtcdly 
sunk. 

83. Q. Haro iheao oliannols from rivers been' tnado by 
Government or by tho people P— By tho Government ; limy 
ore more cxtcmiionB than new works, — extonsions to existing 
channels. 

8d. Q. Take tho new tanks ; I suppose capital nnd roronuo 
ncoounts arc kept for them P — Undoubtedly. 

86. Q. now far linvo thoy p.aid Government by direct 
return P—1 bclicvo before nny tank is undertaken, it is ns- 
oertained tiint the return sliiill be, nt any rate, ndcqimto ; I 
have nothing to do with that } I think tlio Publio TYorks 
Departmoiit could gtvo tbo information. 


017 

86. Q. How far is tbero room for fnrthor extensions in Colontl 

irrigation from olionueU P— As regards what aro called J, P. G-ravi, 
river clianncls, ohnost all wo have are led from tho Canvery . 

nnd namnwattco. (Addressing President.) In 1878, when 

you were here ns Officiating Chief Kngincor, yon questioned 
the amount of concealment p river channels} the area was 
put nt 47,000 nores, and that area was supposed to ha ini- 
gated ; my department then took up the worknud tho figures 
now nro 73,000. 

87. Q. I mean is Ihoro any room for further expansion P— 

I think tluit must bo gauged from tho nioa irrigated, which 
ij 73,000 nores. 

88. Q. Da you think tho 73,000 can be increased P— I 

think BO. 

89. Q. (P/iflPmfrfcnA)— Do yon mean that sinoo 1878 
channel irrigation has extended from 47,000 to 73,000 P— 

Tho 47,000 acres have been ascertained to be really 73,000 } 
tho inorenso is ohiefiy duo to concealments } 60 per cent, 
excess has been discovered nnd tho profit of conrso has boon 
very great. 

90. Q. (Jlft*. Muir- JLrael'e;i:is.).^No great extension of 
netnal cultivation has been nmdo apparently P — There has 
been a good deni } nndoubtcdly there has boon extension of . 
channels. 

01. Q. {Mr. motion .) — Do you think a fertlmr sub- 
stantial extension is possible P — Not a very largo amount ; 
a moderate amount. 

92. Q. As regards tanks, is tbero room for extension 
there P — I should s.\y thoro is leas room, becanso every 
available spot 1ms been taken np } nnybody, looking nt n 
typographical map for sites for tanks to find out whoro ho 
could make thorn, would find himself forestalled everywhere. 

93. Q. Is thero n large proportion of tanks silted np so 
ns tobc pioctic.'illy of no nso for irrigatiouP— No doubt o 
large number are silted up and a good mony are not used 
for irrigation. 

91. Q. IVhat I wanted to know was how fast the process 
of silting up is going on P— I cannot say. 

05. Q. Y'on hnvD not derived nny idea of tho life of a 
tank from what yon hnvc seen P— No } I Lave not attempted 
to form nn opinion. 

90. Q. When ;^onr l.mkfl are silted np, yon say there nro 
no more sites available P — Tbero must bo very fow. 

97. Q. Tbo reason that yon cannot expand being not 
tbnt Ibc wafer is all used up, but that thoro arc no nnooou- 
pied si tea P — Yes. 

9S. Q. Y'ou arid thoro arc parts where blaok soil is irri- 
gated sucecvsfully ; what is the depth of the soil in those 
jiarti) P — 1 should say it was very deep. 

89. Q. That is to sny, more Uian 3 foot P— Certainly. 

100. Q. What do they grow there P— Rico, sugatcano, 
wheat, and onions, garden crops generally. 

101. Q. Is it what you would call high class blaok soil? 

—•There nro gradnllons; I should oallithigh class} block 
soil for gai-dcn crops is more worksblo than when nsed for 
rice. 

103. Q. Why P-^They can divide tho land to bo irrigated 
into little plots whicb aro more under command ; it would 
bo iropossiblo to flood n largo extent ot black soil } whereas 
little divided eainpartmenls could easily bo manipulated} 
for this reason black soil is more favoninble for garden 
cultivation than for rice. 

103. Q, You spoke ot Iho extromo rcluctnnco on tho part 
of the rnyats to uttompt tho oxpuriincnt of irrigation on 
blaok soil; has stich irrigation extended at all while yon 
have been in the province P — I nm not nwnro of it. 

10 1. Q. You don’t know n place where they used not to 
irrigate when yon cwno her,*, but where thoy have tnkon it 
up sinccP-^I don’t know of nny blaok sail being taken up 
for irrigation on a largo scale. 

103. Q. (Mr. Mt(/r-MizeX;cn:/e.)— Do you knowof other 

classes of soil being taken np P — Yes. 

lOG. Q, {Mr. Ibbclion.) —What is (ho rule with regard 
to onbancemont of nsso=smont whoio a man who Is paiing 
dry assessment makes a tank P— Tho course is this: hw 
Innd i» BbSMsed ot a wnlcr-mlo of Its. 4} but in oonsidom- 
tion of having constmoted a tank and maintaining this 
tank ono.fonrth is romittod j he is not liable to enhanoomont ■■ 
except in so for as tho full rate may bo nltcvod or reduced. 

107, Q. I'on say that three-fourths of tho wolls in tho 
province nro dircolly or indircetb' dopoudont on tanks ; does 
tbnt mean that tho arcus whom wells can be made apart 
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CbloneV from tanks an limited F—1 tliink myself tliat tanka are a 
J.'P. Grants grnt deal older than wells ; wolla are snnk below the tank. 

108. Q. Sapposing yon have a tank from whioh yon 
have ohanneU and can irrigate the land, and under titat 
tank there are a nnmbcr of crclls nsing the nnder*grannd 
etorago. Yunr dhannels enable ynn to dietribnto the above 
gfotind storage ; do yon, in order to avoid using two sonrcca 
of supply on the same land, carry the diicot iTrigation from 
the tank beyond the wells and supply it to land on wbidi 
tbcTo is no well ; or do yon give the direct supply to the 
same land that the wells are already made in P — As a rule, 
it will bo found that where wells emst they don't nso the 
water from the tank ; in that case the water passes to what 
wo oall wet land. 

103. Q. That is the luloF— Tes; now and again wo find 
that a men nses both supplies, bnt that is not nsnal. 

110. Q. Do you do anything to prevent liim nsing both 
sources ot supply so ns to economise the water P — Sometimes 
a man has got a pieoo of (and situated under a tank in 
wiiioh he lias a well to which tank water can also be given, 
that man, during the currency of the settlement, i-ays I 
want tank water too ; in that CAse inquiries would ho made, 
whether, looking at the requirements of tho othm, be can 
receive the water. Very often it is deoided ho must go on 
cultivating without it. 

111. Q. You wonld give tho preforcnco to a man witlioui 
a well P— Yes, ns a rulo. 

112. Q. (Mr. Migham .) — ^Aro Wolls ever abandoned for 
tank water P— Very rarely, 

118. Q. What is tbo retison P— Because ho prefers his 
well water to any other water t bo likes his own supply 
wtiich cannot be ioterfered with. Ho would prefer a 
small tank to a big one. 

114. Q> il/i<i>*irael*eAnV.)— IVhich assessment is 

higher ? — Bagait la higher, because Go%'ernmcnt Imvo 
always claimed their share of what is called superior pro< 
dneo. 

116. Q. (Jfr. JliSe/mn.)— Supposing yon Lad half a 
lakh of rupees to build wells with, how do yon tliink you 
would do most good to the people and protcaii them effee- 
tually by building these wells in dry hvids where tliey have 
no means of irrigation or sinking tboin under tanks where 
they already have water available P— Tho tanks liavo taken 
up all tho guod sites ; it is very improbable that you would 
bud any guod sites for wells. 

IIG. Q. There are hardly any places where wells could bo 
sunk with ndv.iotagoF— 1 think there is very little suitable 
ground left for sinking wells. 

117. Q. Do the vilingeis regulate the distribution of water 
from tanks themsoIvebF — It is done by tho nirganti. 

118. Q. Are there many disputes P—1 Lave heard of very 
few. 

119. Q, I have heard elsewhere that if a tank docs not 
fill up, so that tho supply will not be enough for the land 
which requires water, tbo people will not use any of the 
water, bocauso thoy cannot dcoido who is to use what tbero 
is P — 1 have not beard of eucb a case. 

120. Q*. Do you doubt if that is the case? — It is not in 
my experience. 

121. Q. I nnderstand that your revenue on wet land is n 
oonsolidated levoauo,— paid wliothcr thoy take water or 
not P— Yes. 

122. Q. Even if n tank is empty, they will pay their 
regular assessment P— Yes. 


any points on whioh thoy complain P— I have beard no com- 
plaints., 

128. Q. Yon say now wells diminish tho supply of old 
ones F— In making that remark I had in view oome inde- 
pendent wells, not tank-fed wells. 

129. Q. Can yon give any idea of how near it is safe to 
bnlld wells to one another without risk of their interfering 
with one another’s supply P How many wells could you put 
into 50 acres, for instance P — It wonld depend entirely on 
tlio water stratum ; in wells under tanlcs tlioro might be nny 
number; where wells are dependent on springs yon cnuld not 
exceed one well for 5 or C acres ; otherwise there wonld bo 
danger of their robbing one anotber. 

130. Q. Is there any system in hlysoro of giving a man 
who constructs n new irrigntbin work an imm, say one- 
tenth share of the returns of his holding? — There used to 
bo n one-fifth share allonod or paneh-Ziissa ; now it has 
been changed to one-fonrth remission. 

131. Q. Were there many works constructed under that 
old paneh-ktita rule ?— There were n gro.it many. 

132. Q. TYlint was it exactly P — A man got oil ono-fif th 
of tho whole assessment. 

133. Q. Have you over heard tho nbolition ot the old 
paneh-hUta mte regretted P— No. 

131. Q. I nndcTstind tho old panc7i-7iisia mlo was a 
share of the returns from Ms holding F — I cannot say for 
certain ; I think it was in the same natnre as the present 
rule, 

186. Q. Wo bavo been told that tbo wet lands under 
tanks are mainly held by the ricbor and non-agrionltnrnl 
classes, and that tho poorer cultivators will not lake them up, 
becanio tliey are afraid of tho risk of bad years ; is tliatynnr 
oxpericncoP— It is my txpcrionco entirely with Toforcnco 
to the ciionnel lands wliioh ore altogether in the hands of 
capitalists ; it wonld not apply to tanks. 

13G. Q- How did they come into tho hands of capita- 
lists P — 1 think in many cases thoy were acquired by Brah- 
mins who wntohed their opportunity of getting them. 

137. Q. Are tho channel lands parlionlirly ralnabloP— 
Vojy valuable. 

138. Q. Do yon think that applies to channel lands 
only P— Yes. 

130. Q. (ilfi*. jlTwii-ilfflcAcnsifl.) — You ray that tlicro 
arc no lauds moro prized than well-irrigated lands, and yet I 
nnderainnd that tho latc on well lands is higher than the 
rate on rice lands P— I don’t think tho rate is liigbcrfor the 
reason I explained; the nerengo- rate may appear higher, 
but it is really not liighcr. 

140. Q. I understood yon to say that it was the custom 
of the Stnto to take a share of the moro valnahlo produce, 
and that that made the assessment higher?— I was nllading 
oliicny to tho botcl-nnt gardens on which tho rates arc very 
high, simply hecanso tlio Government bavo alnnys liad 
their sbaio of the snpccior prodaec; and not only that but 
tbo export duty is 23 per cent, liighcr than tho land assess- 
ment. 

141. Q. Still I imagine it is true of those lands ns of other 
well-irrigated lands that no lands nro more highly prized F 
— Yes. 

142. Q. And on no lands is the assessment more easily 
paid P — Yes. 

143. Q. In a year of famine is it the case, as in 187G, 
(hat tlic great majority of tbo tanks would bo empty ? — 
Yes, I think so. 


128. Q. Yon say it is most difficult to got poopio to do tho 
petty repairs of their tanka ; is there any sort of penalty 
whioh can be imposed, making a man p.ay double tho value of 
tho labour, or anylbiug of tlmt eort ; is theca any law to 
that olfectP— 1 am not awaro what power Government has ; 
it is laid down in the old standing custom of the country. 


144. Q. 1 don’t understand how, except in tho more - 
matter of river chnnncli, tho country is uottcr protected 
now than it was then by the extension of irrigation P — It is 
onlypreleoled by increased crops. Apart from laud under 
cliannels, 1 don't think I could say tlicrc has bcon any very 
great change. 


121. Q. Who has charge of that work : tlio Pnblio Works 
Department or tho Itcvcnue authorities P — I think it is a 
dual management. 1 have nothing to do with it. 

125. Q. With regard to advances, Goremment advances 
were common enough before tho introduction of the now 
rules P— Yes ; I think tho rales wero framed more because 
tliu Code laid down that certain rules should bo framed; 
advances wero made bofoio under working rules.' 

126. Q. Do yon know anything nbont them or their 
working? — I Imvc had nothing to do with thorn. 

127. 'Q. Have you heard people talking about tho terms 
on which Qovorument money is advanced ; do you know 


145. Q’. But even the new tanks wonld bo empty ; wonld 
they not ? — ^Yes, Hint is likely. 

14C. Q. I mean in time of famine would iLo protection 
bo any greater than it was in 1876-77 F —Only by increased 
produce under channels. < 

147. Q. (2Vic President.)— I suppose there would be 
some incrc.ssB under wells P — No'doubt. 

148. Q. tilfr. jlfuiV-j^eicnsis.) — Sow, as regardi tho 
silting up of tanks and its'beiiig iinpossi’olo to use tliom for 
irrigation, would you say there are fewer tanks in eifestive 
operation now than when you oamo hero? — No; taking the 
condition of the tanks and ovorytliing into nccouni, tliey are 
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about Uie oamo; EOino bavo detorlomtcd and somo’liaTO 
■itnprovcdi' 

149. Q, Tlio ■yater'Bupply. would Imvo improved in aomo ■ 
places and dotciioiatcd ii> otbcrsP— Yes. 

, , 1150. Q, You say six fnlults linvo been re-settled P— Yce. 

161. Q. Wbat bns boon tbo Tcsnlt; baa it sbown a 
pcncral improvement on tlio averoire P— I kept tbo water 
cJaesificntion wliicli was sanctioned by Iho llyroro Govorn- 
ment in abeyance, so tliat I make nso of it, altbnugli it was 
carried out somu years ago. 1 am not able to tell you 
the result. 

152. <2. Not even in two InlnksP— I don't soo voiy 
uiucb oliange. 

153. Q. U/>. By “cbanRo" you moan ex- 

lonsion of irrigated area P — Yes ; I don’t iliink tbero is an 
increase. 

154. Q. Is it tbo case tbat, nltbonph tbo irrigntod area 
bas not been extended, Uio anpply has become an eriiniii Hint 
you could put on a liigbcr assossuient P — ^1 don’t tliink so. 

166. O- (Sfr. ilf«iV-ilfflctc»s{e.)— Yon arc convinced 
Hat it is ndvisnblo to go on with tin* revised clnssificaiion P — 

I tliink it is absolntoly necessary in tbo interests of Govern- 
ment and of tbe myat. 

luC. Q. I am anxinns to gel at n dear idea of wbctlicr 
llic black soil in Tcllandnr, wbicb yields very good wcl 
crops, is Iruo black cetton soil ?— Yes. 

167, Q. lias U deep cracks? — Most of tbo blaok soil ia 
under irrigation ; I cannot say I liavo noticed particularly 
wbether tlibo crocks remain. 1 cannot speak positively. 

16S. Q. Is it very deep? — I ahonld say so, 

169, Q. Docs black soil wben under irrigation take more 
water than llio other soil ?— 1 am unable to say. I should 
tliink it would lake a great deal more water. 

100. Q. Y’oii allndc to tbo prnclica in several taluks of 
Cliitaldnig of miming up cmbaiikmcnlaiii favours bio spots, 
not to bold water, but tn cnllcct silt and suil. tVero tbero 
many of Ibere lunde in the preal fnminoP — ^Yesj they bavo 
been* there from time iintnemoriol. 

IGl. Q. Bid tbo lands behind them yield crops?— Yes, 
ccrlainlj; I Ibink some crops wire tobu found Ibcro when 
they could not bo found anywboro cko. 

162. Q. Could fumlno relief labour bo profitably em- 
ployed in making more of tlieoj embankments f— No, 
because tlio initialivo in invariably taken by the oceuiianl of 
llic soil biiiiself. 1 don't think you could find out ivlicru 
they could Ixj a-lvuntogcously conslmoted. 

103. Q, Not by a mirvoy ?— No, I don't Ibinb eo. 

lO-L Q. Still advances might bo gimn liberally P -Tlicro 
ore very few eiles left *, they are very valuable, 

1C5. Q. I understand no remissions nro given on nceouiil 
of failure of water in Uio (auks P— No, betauso Ibo nseoas- 
inent wan based on on average; cases iii which a re- 
mission is given is where the lank breaches. 

160. <2* Arc you satisfisd willi tbo worliiug of that 
system P — Yes, if judged by results mid by watching the 
woiking of tbo svlHement siuro it was introduced, I don't 
tliink tbo ayatoin is a bad one. 

107. Q. Yon don't think tbo rnyats have bad difficulty 
in Joying their assessment in bad years?— llio only way 
one could judge ia by tbo land undor occupancy ; it has not 
gone Ixick. 

163. Q. Has tbo land under occupancy increased P— Y'es, 

T think it has incren-sed, 

169. Q. (jlfr. Jla/aralm Jfiidaliar .) — Do yon moan tbo 
irrigated nrc.'i P— Yes, 

170. Q. (.!/>’. JVuir•Jffae^•en^^e^'-^Vjn yon bindly in- 
' dicato vono particulars regarding tlio moro liberal policy 
you spoke of in tbo matter of wcll-irrigatod land? — Tlio 
general idea In respect .of wolls wblcli were in oxislrnco at 
Ibe original boUlcment thirty yc,ar8 ago and wbioh linvo 
been nssetsed Is to redneo tiint nsacssmoiit to tbo bigbesl dry 
rrop laic, tbo same ns in Bombay, except that I tliiiik 
notliing quixotic will bo'dono; a great diflcroncc will bo 
made between pdaccs wbero tbo water ia far away and those 
wbero tt is near tbo aurface ; It would bo madnc>is to treat 

. them alike, and 1 think it would bo quixotic on tbo part of 
OoTornment. In Bombay their policy wont far uoyond 
, tbeir pledges; they said tlml no improrcinenta made during 
tbo currency of the seltlcmont should bo taxed during tbo 
settlement, but they a.'iid nothing about lands that were in 
exislenco at tbo liino of the settlement ; they took up tbo 
’ first taluk and started a Jiolicy wbicb went far boyond tb6ir 
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own terms; they redneed tbo assessment wnich was in Colonel 
existence at tbo first settlement to Ibo highest dry crop Orant< 

rolo and wells which wero made during the curronoy of --- 

tbo sottlomcnt tboy nsecssod at simply dry rates'; (hen 
on a well under tiio ayahat of irtank Iboy said we will 
lake double tbo bigliest dry crop into ; that would mean 
taking n great deal ; tlit!;it is no limit if this in done. I 
don’t think tliis Government will over strictly follow tbo 
Bombay principle. 

171. Q. You don’t think llioy will go ns far ns Bombay P 
—Tboy will be moro liberal ; ccrtniiily they won't ignore 
welts wliioli arc dependent on tanks and Government works ; 
they most impose a diilorcnt system there. 

172. Q. (Sfn. IlajayaiM Miidaliar .) — ^You soy that in 
tbo 0.180 of wells in wet lands tbo assessment is double ‘ tbo 
ordinary dry rote P — No. 

178. Q. Is it proposed to do that P— No lovidm bos 
jet been carried out. 

174. Q. Is it proposed to adopt (bat policy of chatging 
double rates for wells in wet lands P— I think not. I 
merely mentioned it by way of illustration ; nothing boa 
been scttlrd in Mysoro, 

176. <2. Whnt lias been tbo inoiGuso in irrigated area 
nndor tanks ; do you happen to know P— I said 1 tbougbt 
ibcro bad been an inercaso in tbo irrigated area under 
tanks, but I could not giro yon figures. 

176. Q. Could you eny, roughly, wbnt ia tbo percentogo p 
— I bclii-vc there has certainly been on increase. I nin 
nuablo to give figures. 

177. Q- Was it duo to ibo eonstrnclion of now tanks or 
the repair of old ones P — I bavo no aoeurnio information. 

178.. Q- Can yon say for certain there bos been an in- 
crease ? — Certainly. 

170. Q. Notwithstanding tho fact that no attention was 
paid to tbe repair of minor tanks P— Yes, tbero has been 
an increase. 

180. Q. During tbo past .SO ye-irs, do yon know whether 
inuob lias been spent r.u the repnir of tlicse minor tanks P — 

I know a good <!cnl has been spent ; I think if you inquired 
from the Public Works Depnitmeiit, you would find that 
that is so. 

151. <i. On lorgo projects enormous sums bavo been 
spent, but not on minor projcols ? — I don’t know ; I could 
not giro you necnmto Informntiou. 

152. Q. Docs your ns.'sessment include ono anno in .Ibo 
inpeo 09 nn irrigation ccssp— Yes, onc-.«cvonteenth oftbo 
assessment is deducted nnd credited to tbo Irrigation Fond ; 

Hint is iiKToly on paper just now ; it was mniiipulnted by 
Govemmciil ns nn Irrigation Fund, 

183. Q. Is it assigned to each vilingo or group of tanks? 

—No ; it is not assigned minutely in that ivny ; it is taken 
into a general fund and manipulated. 

161. Q. It is not set apart for expenditure on p.aTtioaIar 
works P— No. , 

166. Q. Can you say, roughly, wliat Is llie average wcl 
rate under tank irrigalton, taking all Hie tanks togcHierP — 

Tbo averogo would bo Bs. 3-8-0 rouglily. A higli class 
tank would bu Its. 6 or Bs. C, nnd it would go down to 
Rs,2. 

ISO. Q. Are Ihoro not villages in Mysore situated clo-o 
to Brltish lortltory in Cuddn]).i1i P— Mvsorc territory' is 
adjaconl to hcvornl vilingc-j in Cuddnpnn. I don’t know 
Htc exact part you alliidu to, 

187. Q. I ri'mombcr soreml villages in which yonr rates 
ore higher P— Possibly. 

189. Q. And in British villngos remission is giron though 
not in Mysore. On wlinl grounds is romissioii not given P 
— Becanso tho eopability of the lank bas been taken upon 
tbe nvorngo of a number of years. 

189. Q. Ill wliat way liavo yon allowed for vicissitudos 
of scasona in fixing rates P— Oil n tank which bns filled ouoo 
in two or three years wo have put a very low assessment. 

190. Q. You tnko tho old assessment ond reduce tlio 
ratesP— Perhaps reduce or tnlso. 

191. Q, In tho taluks you have sottlcd, bavo you reduced 
tbo old assessment P—Yos, 

19S. Q. To wbnt oxlcnt P— I caunot say in dclnil; if you 
were to lake SOO villages, you would probably find 60 to 00 
icdttcod. 

198. Q, WoB Hint done owing to tbo policy of lenient 
sottlomcnt or with rcfercnco to He pm-arlouOncssipf ^Tio 
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sao , 

Colo 7 >»l empljf-Hovinsj xegira.to #11 tbe cirOiMiatances tbo 
P. Grant. oSrr and also Inokini? ot the pnel rownac and coUeAton, 
Ta gnat many Tillages it ivns probably raised, but in a 

' considerable number it wae reduced. 

19J. Q. Has there been any re-settlement einco the on- 

ginnl BOttiomentP— No. 

195 Q. contribution levied fiom cnUiTatois 

under tMi’k® in order to carry out repairs to such tanks ?— 
There is only the irrigation cess. 

196 Q As regards smaller worts, is the repair left to 
the cultivators themselves, or does Government can y out the 

repairs P ■! believe, in tbe case of minor tanks, the rajats 

are sn pposed to keep tbom nnder repair. 

197. Q. IVbot is ibo limit P— I think it is indged hy the 
revenue. If the revenue is less tluiu Bs. 300, it is considered 
a minor tank. 

198, Q. Have all such tanks been repaired and handed 

over to the layatP— No. 

199 Q. In such a case is the irrigation cess romitledP— 
It is 'included in the assessment and is certainly not re- 
mitted. 

200. Q. Although the rayata aroeslled upon to keep them 
inoidcrP— No, not even in consideration of that. 

201 Q You said that when thero is a well in an «Va^. 
Tou don't allow the layats tho iiso of tho tank water P -Wo 
allow him to use it if at tho time of classificatioa ho was 
nsing it. men wo did our classification, wo Msiimed that 
that man always cultivated his garden hy the aid of ha well; 
tnt GoTomment tvouIiI ta^o tho oxinuc slato oi ti\vn^ into 
consideration and fix ilio nssoasmrat ; if n man raid! ™h 
to use my well and also the channels, it would he a moot 
question wbotlor tho authorities would allow it. 

202. Q. Supposing ho was using tho water at the time of 
the settlement, how wouldyon clatsify his land.ns wet, or 
gatdon P— As garden. Wo classify it upon tho csuting 
state of things. 

203. Q. Supposing ho did use the tank water in addi- 
tion to his own well, would you iinposo anything extra P— 


I BUj^poso it wonld bo reported and somo order passed 
upon it. 

•204. Q. “What is there to prevent him uBing this wot cr? 
—No doubt it would bo brought before^ the officer for orders 
aud ho could be fined, of conrse ; but I imagiue bo probably 
would not bo ; somo arrangcroont would bo mado about 
ktting him have tbo water and changing tho assessment, 

£03. Q. Ton said tbe assessment on garden land is fixed 
on the’ well, not on tlio area P — I meant to tay that it is 
recorded as so much per ncro; but there is no doubt that 
the hica under a well pretty well reflates tbe total amount 
yon put on tbe well ; it is moro^as if you put an nssesBment 
On the well for wbat it could irrigate. 

206. Q. In tho EcUlcmcnt you assess so many ocrcs as . 
irrigable by a well and the rate is fixed on that P— There 

is no fixed mode of dealing with it in that way ; tbo rates 
may Ecem very bigb, but they are really not very high. 

207. Q> Ton eay that the rate varies from Be, 1 to Bs. 8: 
docs it go as low ns Be. IP— Tes, in Cbitaldrng wo con- 
stantly place Be. 1 per acre on well-irrigated land. 

208. Q. Garden land P— It is only called garden Innd, 
becauBO it is under a well ; tbe rate is fixed actually by tbe 
Settlement OfiiciT. 

209. Q. Wbat Is tho highest ralo per acre on each 
garden P— In llio botel.nut gardens it goes as high as 16 or 
18 ; that is quite spoeinl produce ; before our sottlcmont was 
introduced it UECd to bo 40. 

210. Q. Nowit seldom exceeds 16 or 18 P — Tes. 

211. Q, Do yon obargo on tbo crop ; supposing a betel- 
nut garden is destroyed and otlior crops are raised, do yon 
reduce the nssessmontP— No doubt n change wonld bo 
made. 

212>‘Q. Before ibo expiration of tbo settlement F~lf a 
case occurred) no doubt it wonld bo taken up ; in oito taluk 
whicli was completely rC'Classed Ibero was scarcely any 
ebango whatever ; the gardens were just tbo same ns thoy- 
wcio thirty years ago ; tho changes are ridiculously small. - 

213. Q. But if a ebango did occur, you wonld take that, 
into oonsideration P — No doubt. 


Colonel 

D.MoN. 

Camplell- 


CoiiOHEu D. McN. CiMPnsM, B.E, Chief Engineer in Mysore. 
(^Bangalore, 18th Janvary 1902.) 

Memo, hy witness. 


The total amount expended on irrigation works since 
1881 has been Bs. 2.00,70.419. The revenue dniing the 
same period is opproximnlely Bs. 3,50,00,000, so the outlay 
has been recouped and o balunco loft of 143'loklis- 

Ever since about 1868 tho ncccesity for dealing with 
tanks serially has been aavo- 
Mcihofl of acaling with tank cntcd. It is evident that when 

rcstoiaUonnnd repairs. ^ ^ ^ ^ ^ 

repairs and restorations should commence at tbeso maps would not take over a year, if a small special estab- 

tanks; for if one of them breaches, it is likely to brmh tho jig], ment were employed. I have several times odvoented 

—as n never could find Ibo establishment to cany out the 

work, and an extia establishment eonid not be granted. 

The most important matter connected with tanks is their 
upkeep with refcreiico to tbe 
agency by which tho work is 


at tbo ond of them, or ID years later I All that is necssiaiy, 
it seems to me, is to have maps prepared showing all tbo 
taoks serially, and give each n registered nnmbcr. 

After tbo maps arc prepared, a certain number of tanks 
at tbo bead of each series could bo taken up ond estimated 
for ; and in conneetion with the framing of tho estimate for 
these, details as to capaoity, ayakat, etc., could bo got. 

To prepare such maps with the belp of the topographical 


one below, and.- so on, till tbe whole scries might bo 
destroyed. Conaeqnentlr. after tbo formation of tbo Im- 
gation Department, serial maps and registers were prepared, 
giving full details of all tho tanks. 

This was necessarily a work of time ; and, on the nholUion 
of tho Irrigation Department in 1870, 18 series bad been 
dealt with, one alone, the Bamasngnra, eonsisling of about 
1,000 tanks. Nothing has been sinoo done in this direction, 
and the tanks have not been dealt with serially } hut arc 
taken up in order of importance, and when thero Is scope 
for enlargement and romanarativo icinrns. Tho terminal 
tank of each sub-series is made bo Btrong as to wiUisinud 
the breaching of the tanks above and is called n stop-tank. 

Tbo work involved in preparing tbeso maps aud regislers, 
as was done in ibo time of tbe Irri^iion Depaitment, is 
immense ; not only were tbe tanks oil mapped out by eorics 
and sub-series, but detailed information was entered in the 
register obont cocb tank, snob as capaoity, waterspread, 
ayahat, eto. ; a description of tbe masonry works was also 
given, as also an estimate prepared for putting each tank 
in complete order. 

It may safely bo assomed that ono man could not survoy 
a tank and prepare nil such information accurately under 
two weeks ; tbo 89,000 tanks in tbe province would tberc- 
foro take ono man 78,000 weeks or 1,600 years, and 100 
men 16 years. 

Tho question ariEcs Is it nccosBaty to obtain oU this 
.information to keep tho tanks in order, or is it _ oven 
adviEabloP Tor it must be remembcied that an estimate 
prepared at tho beginning of tho operations would beueekss 


Upkeep o{ tonbi. 
to bo done. 

This matter bos been tbe Bnbjcot of a lengthy correspond- 
cDco ever since tbo year 1862, ond it is not yet by any 
means tatisfactorily settled. 

After a groat deal of dlBcnsrinn, rules for the maintenance 
of tanks were issued by the Commissioner of Mysore in 
October 1873. Tho gist of these rules is that tho village 
authorities wero hold responsible for the maintcnauco and 
upkeep of all tanks that were banded over to tbe raynts on 
or after that date ; and in case it was aftoiwords found on 
inspection that any tank had not been kept up to tho 
staudord to which it was bionght up when handed over, the 
work shonld bo carried out by tbo Amildars, and tbo cost 
Tcoovoiod from tho dofanltors os a revonuo demaod. 

After the rendition in l'881, ‘all orders in force before 
licld good nnlcss specially lesclndod, and theroFore those 
rnles of 1573 are now in force, os regards maintcnanco. 

In 1896-86, tbe minor tank system was intraduced, by 
whieli all tanks }iolding a revenue of Bs. 300 and nnder 
were called minor, and were icstcrcd hy tbo rayata nnder 
the civil autboiities, only stone-work and masonry being 
done by Government. Tanks yielding more than Bs. 300 
revenue wero classed as major, and tbo icstoTaiion is carried 
out by Government. As each tank, whether major or 
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l]ainol^, is rcstotcd and brought up to n certain stouda^ 
(whiob varies according to.t)io iraportanco of the tank), it is 
handed over to the civil authorities, and they are ospeeted 
'to see that the rayats obey the rules of 1678 as regards 
naintonanco. 

If these rules were carried ont, everything would he 
very simple ; but, anf ottnnntoly, the rayats seldom moko 
' any effort to kcop their tanks up ho standard, and the result 
is ibat the mufority of the restored tanka are gradnally 
deteriorating. 

I cannot say vshether the Commissioner of Mysore was 
authorised to issue bis rnlos of 1&73, and 'nhclher the 
rnynis can legally ho forced to keep their tanks in order, 
failing irhiob the cost of the work necessary can bo 
recovered as a revenue demand. 

There scorn to bo doubts on this point; onyhour the 
penally is, I believe, not always enforced, ozcopt In tho onso 
of tonka affeoting the safety of railways. 

This shite of affairs is most unoatlsfaotory, as tho rayats 
will not keep these tanks in order and cannot bo made to 
do so. . 

Tiieiralcs are, in fact, so much waste paper, and will he so 
lilt tliey u.in bo legally enforced and some ponaltics iuilictcd 
fui* disobcdioucs. 

' The difiionitics connected with the subject can he seen by 
a perusal of the largo ftlo of correspondence ; but however 
great tho diilicnities, they will havo to ho ovorcoino, 
as otherwise tiie tanks will drloriornlo more and tnoic, 
and tho beat way of settling tho matter will bo to appoint 
a committee of olh'cers experienced in tho aubjoct to draw 
up rules; but os I iinvo already said, those rales trill bo of 
no use unless they have tho force of law. 

It is of conrso impossiblo for tho Fublio IVorks Depart* 
ment to maintain 20,Q0O tanka up to standard without 
11)0 cstablishmcni being cuormonsly incrcoscd, wiiilo 
for the rayats to maintain tho tanks thomsolvos is a very 
simple matter, and would probably not giro them moro 
than ono or two days' work each year. 

To facilitate the work being doiio hy the rnyots, eaoh 
tank after being brought up to slnndanl boa grade- 
stones fixed on (ho hund showing the lioiglit it Blumld 
he, and tho corroot top widlh is also marked l)y s'onos. 

The estabbshment employed on tho minor tanlc scliemo 
censisls of ono sub-oversccr, ono olcrk, and ono peon for 
cavil district, and ono lank inspector for c.ioh taluk. Tlio 
cost is about Its. 18,000 per annum and is homo by tho 
Public IVorks liudget. 

Tlio estimates for both earthwork end •masonry nro 
prepared hy tiio tank iiispector if under Ks. COO and hy 
tiio Executive Kqgiiiccr if over Its. COO ; tho former aio 
sanctioned by tho Doputy Commissioner and tho lottcr by 
the Snporintending Engineer. 

Tank hunds gonoralir dotcriornto by rainfall, and tbo 
ivending of cattle, whiou rcducoi tlio height and width, and 
to kc^ the hnnd to standard would rcqiuro very little 
altcnljon on tho part of tho wyata; hut instead of giving 
(ho tanks that little nilentuin, they ollow them to go from 
had to wono till they IiEonab. 

In 1800 tho number of minor liinke dealt with by the 
i-aynts was 1,137. and earthwork volued at Rs, 78,749 was 
eariicd out, giving nu average of about Rs. 70 per tank, and 
the sum expended on masonry wuiks to thcso fnnks by 
tho Deputy Commissioners was lls. 34,482, 

Tho lanks in tho ItamnsngaTn series were hvought up to 
standard years ago and handed over to the civil auihoriiics ; 

' hut ninny of thorn Imvo had to be repaired since, and I oin 
told that .the bunds of numbers of them are now 2 feet or 
3 feet bolow grndc-loTcl. 


, The romorks regarding tho-up-kcop of tonks refer also 
to the feeder nud distribution ohnnncls oonncolcd with 
those tanks, which aro also much iicglcotcd by tho rayats. 
Many different remedies for this state of affairs linvo been 
proposed, wLicli it is unnecefsary to discuss hero ; and the 
fnriuatioii of n committee, US I have often advocated, is 
the only satisfactory solution of tliis question, which 
largely adects the intrrosls of tho Sloto. 


Besides the reslriotioiis on tho extension of irrigation, 
, already mentioued as oni bodied 
the '•Rules laid down with 
WfttUns, there oTo 46 streams ill 
the province across whicli no new reservoir is lo be con* 
stiuctcd within distances vaiying from 41 to 40 miles 
jnensured upslroam from the Madras frontier. 'J'haro are 
several, good sites for leeoivoira within the limits laiddonn 
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but it is possible that the Madras Government may 'object 
to their oonstmotion. 

Tho Publio 'Works Department has nothing to do with 
tho irrigation from wells and ‘ 
tlon*^* spring tnlgn* but the following* in* 

‘ ^ formotion has been received from 

Deputy Cemmissionors :*— • 

In Cbitaldmg distriot there arc 6,399 wells irrigating 
16,676 aorCB and yielding a revenue of Rs. 86,134. 

' Under a notification of Government, dated 21st July 
1891, grants of advances carrying interest at 3 per cent, 
are mode to tlio rayats for digging wells. This has la'rgely 
been taken advantage of, and since the dato of tho notifi- 
cation, Rs. 1,86,724 have been advanced and 608 wells 
sunk, of whioli 306 have been completed, and theremaiuder 
nro in progress. 

Tiieso wells havo been of great benefit to the rayats, and 
it would no doubt bo advantageous if more were sunk. 
There are only 7 noros irrigated by springs. 

In the Sbimoga distriot, in tho Unlnad parts, wells, as 
a sonroo of irrigation, are only used to n very trilling 
extent for supplying water to sugarcane. 

In tho maidau taluks of Cbannagiri and Honnalli and 
tho mtudon portion of Shimoga there ere a few wells used 
for irrigation pDrpo.<es. Tlio total number is 274, and they 
irrigate 612 acres, yielding a revenue of Rs. 2,631. 

In the ICndur district there nro no wells or springs. 

In the Bangalore distriot there are 211 private wells 
constructed on Inans from Government, irrigating 594 
acres and yielding a rorouno of Rs. 1.092. 

There nro, besides, 0,748 other privato wells irrigating 
6,332 acres and folding a xovonn o of Us. 10,641. There 
is also ono Government well irrigating 1 acre 12 gnntas 
and yielding Rs. 5 revenue. Tho tofcJ is therefore 6,01)0 
wells irrigating 6,027 acres and yielding a revenue of 
Rs. 17,678. 

In the Ilnssan district there nro no wells, but about 407 
acres of land ate irrigated by springs and with an assessment 
of Rs. 1,471. 

In tbo Kular district thoro ore 2,398 Government irrl* 
ga'ion well* irrigating 2,981 noros nnd assessed nt Us. 7,807. 
'I'horo are 200 wells eonstructed under loans from Gorem- 
tncnl, irrigating SD9 acres osao‘scd at Rs. 926, and 12,490 
privato wells irrigating 4,768 acres ond os'csacd nt 
m. 26,223. Tiio total is tbi-roforo 16,078 itrigatiog 
8,141 acres and nsscssed nt Rs. 34,956. 

The Oeputv Commissioner states that these wells arc 
Very boncficinl even in soasons of diought, but tliattho 
rayats liavo not largely taken adrantago of tiio concession 
granted by Govornmont ns regards loans. 

In tho Tmnknr district there are 206 wells const meted 
on loons from Govemmont and 11,929 other wells, making 
a total of 12,22.5. Tlio total arou irrigated hy wolls nlono 
is 17,567 acres assessed at Rs. 74,007. 

There arc 310 Tnlnpnrigls or springs irrigating 4,584 
acres assessed at Re. 24,300. 

In yenrs of drought the eiiqiply of water in the wells 
nnd eprings gets gcncniUy diminished, hnt does not nlto- 
gotlicr fail oxeept in rare instonccs ; nnd in these rases tlio 
wolls arc deepened either by loans from Government or by 
privato eapitel, and genotnlly about half tbc usual Innas 
is then brought under coltlvntion. 

In the Mjboyo district tho area irrigated by springs is 
1,987 noTcB nsscsBcd at Rs. 6,?S9. , 

(Note. — The orca ond asscB<mciit given above appertain 
lo lands irrigated osclusivoly by wells.) 

The following table gives tho total cultirntion for 1E99> 
1900 in tho tiruvince as token from the Mysore Atlas of 
1900:— 
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The areo of the entire provinoo being 29,3<]6 square miles 
or 18,793,600 acres, the proportion of cnltivated land is 
33*7 per cent., the proportion of dry cultivation being 
28-3, of wet 4*1, and of garden TS. 

It is stated in the Mysore Atlas of 1900 that the cost of 
living per mass of the popniation is Its, 3 per head per 
monft. or Bs- 36 per annum. 

The net value of tho produce of 1 acre of dry cultivation 
may be taken at Bs. 11, of wet at Its. 70, garden Bs. 120. 
Consequently the total value of tho crops in an ordinary 
year is 7,73,677 X 70 + 63,17,608 X 11 + 2,43,011 X 120 
= Bs. 14,18,83,298. 

Tho agnchltural popniation (adding 10 -per cent, to the 
Census for 1891) is 8,499,762, and therefore the valnc of 
the produce is equal to a little over Re. 40 per head. 

The margin is therefore very small, and I am inclined 
to think that either the area of cultivation or value of the 
produce (always most diffioult to ascertain) is under-esti- 
mated. 

It would he interesting if calculations on these lines 
could ho acouratcly worked out ns tho rcsonrccs of the 
country ns regards food-grains would then bo known. 

I have given tbe foregoing information regarding Irriga- 
tion worke and areas of oultivntion and revenue, etc., in 
this province, in hopes that it may be of some interest to 
the Commissionere, and may enable them to form some 
opinion as to tho capabilities of the present works ns a 
proteotion against famine, and 1 will now piocced to 
tonoh on the subjects which form the raison d'etre of the 
Commissioners. 

These subjects are— 

list) tho oharaetcr and utility of the existing programme 
of relief works, and the arrangements perma- 
nently required for reconstituting these pro- 
grammes, and for maintaining them in the most 
efficient manner ; 

(2ttd) whether any opportunities osist which are at 
present not utilized, or arc very imperfectly 
utilized, for minor canals, storage reservoirs, and 
other irrication works on a oonipar.itivGly small 
scale, which mayor may not bo “productive” 
in the technical sense of tho term, hut which 
will nCord material protection from dronghta ; 

(,3rd) the utilization of hill etreams, or the formation 
of storage reservoirs ; 

(4th) impTOTements in the matter of well irrigation, 
and whether Government might not give more 
assistance to owners and oconpiers in this respect 
by means of loans, and by expert advice, or by 
groiits-in-aid from the nnnnnl f.imine grant. 

As reyards Jfb. 1 . — Tho total popniation of the pro- 
vince, adding 10 per cent, to that given in the Census 
Report of 1891, is 6,327,876. 

Tlie popniation of the area not liable to drought is 
(adding 10 per cent, to tho number given in the Cshsos of 
1891) 1,595,295. The balance remaining is therefore 
3,732,680. 

It is laid down by tho Director of Statistics, Mysoie, in 
his memo, of 21st Fobrnary 1030, that sufficient small 
works should be provided to afford employment for 10 per 
cent, of the population for six montli^ and snffieiont large 
works for 10 per cent, nf tho population besides, for three 
months. 

These calrnlntions are made with rcrcronce to the num- 
bers on leliei in previous famines. 

If these figures arc accepted, and I think it possible tlml 
in a bad famine such as 1876-77 relief might have to be 
afforded to the full numbet, it means tliat employment 
must be found for 873,268 persons for six months, and for 
another 373,238, for three months more. 

Tbe amount that e.'ioh person will earn is generally taken 
at Bs. 8 per month, or Be. 21 for six months. 

The amount nf the estimates to he entered in the famine 
programme for smalt works (that is, minor irrigation 
works and village works, both of which might bo carried 
uut by civil officers) mnsttliereforobeBs. 78,34,418, or over 
78 lakhs; and the amount entered for largo woiks (to 
be carried out by tho Public Works Department) must be 
Bs. 39,19,209, or over 39 lakhs. Consequently works cost- 
ing the ennrmons sum of 117 laklis must be estimated 
for and entered in the famine programme. 

I will now consider the number of relief works required. 


There are altogether 333 hoblies (a collection of villages) 
liable to famine, and the Director of Statistics recommends 
tbnt there sbonld be at least two small works for each hobli, 
and three or four would be better ; if three are allowed, the 
nnmher of small works reqnired would bo 909, say 1,000, 
and tho average cost of each ot Bs. 7,838. 

There arc altogether 38 entire taluks and 21 parts of 
taluks liable to drought ; and it is recommended that there 
ahonld bo three large works for each whole taluk, and two 
for each portion of a talak. 

The niimbor of large woiks should therefore be88x3-f 
21 X 2 = 166, and < the average cost of each A£Msoe — 
Bs. 25,125. 

There has therefore to be provided (a) 1,000 works cost' 
ing 11s. 7,838 each, (b) 166 works costing Bs. 25,125 each. 

Note as regards (o),— The question arises, how so many 
works costing a largo snm each are to bo fonnd ; tho only 
eniall works that could bo carried out are village relief ' 
works, and the restoration and repairs of minor tanks. 
Village relief works generally constst of filling ohjeetion- 
ahle pits nnd ditches, clearing prickly pear, deepening ponds 
and wells, and constructing new wells, etc. ; and itds very 
roldom that the estimate for any one of these items exceeds 
Bi. 200. 

The nombor of minor tanks in the province is 26,600' 
and it is possible that useful work might bo fonnd in con- 
nection with 10,000 of these; bnt the amount of the 
estimate for each would certainly not exceed Bs, 6D0, sO 
that the total amount of the estimates would bo 60 lakhs, 
leaving 28 lakhs for village relief works ; and as it has been 
stated tbnt tho average estimate for each of the latter works 
will not exceed Bs. 2G0. there will have to he 14,000 sneh 
works. Thus, in time of famine, there would have to he 
10,000 smalt public works (minor tanks, etc.) and 14,000 
village relief works in progress, and the amonnt of snpcT- 
vision tbnt would be required would be enormous ; nnd I 
believe it would be quite impTaoticable to carry on relief in 
this manner. 

It must also be considered how long it will take to pre- 
pare estimate for 10,000 minor irrigation works, nnd that 
if estimates are ptopated now they will ho almost U8e\e«8 
n few years hence. 

As regards (6).— The diflionllies are not eo groat. There 
ate about 1,013 major tsnks yet to ho restored, and it 
would no doubt bo easy enough to select 156 of these 
estimates for restoration, cacli_ of which would average 
Bs. 26,000. There would, besides, bo new works which 
may cost from Bs. 25,000 to several lakhs each, but tho 
estimates for nil of these will necessarily take several 
years to prepare. It is therefore probable that in five jeai » 
cnnngh estiinatcs for largo works, such ns restoration of 
major tanks, nnd the construction of new ones, to afford 
all tho relief necessary, will be ready. 

Referring again to small works, 1 have shown that the 
proposals are almost impracticable owing to the inipoB- 
eibility of odeqnato supervision. Village relief works aie 
of course necessary to provido help to those who seek, or 
wlio have to remain in their homes to attend to cattle and 
other domestic matters. 

As regards largo works, I doubt exceedingly tho advis- 
ability of employing famine labour on works requiring pro- 
fc-tsional skill, and no works require so much care in con- 
etruction ns earthen resenroirs ; nnd I should be eorry, ns 
an Engineer, to bo responsible for the safety of an earthen 
dam to contain any great depth of water, if it wos eon- 
structed by famine labour ; bnt if carried out under pro- 
fessional snpci vision, and under tho usual public works 
rules, that would be a different matter. Another point 
to be considered is that a severe famine would prooably 
so cripple the icsnnrces of the State that it wonld be im- 

n iihle to conipletc all tho large irrigation works that 
been put in hand. 

In times of famine I would therefore — 

(1st) iucTCBSc the ordinary publio works to ilio greatest 
extent possible, starling some of tho large new 
storks entered in the programme so as to give em- 
ployment to all kinds of labour. All tliese works 
slionld be c.siried out under professional super- 
vision and ns in ordinary times, except that the 
rates should he iiictcased in proportion to the 
cost of food-grains, the rxem being charged to 
famine ; 

(Sad) start village relief works for such as cannot le.svc 
their villages, supplemented by ninny minor irriga- 
tion works os can be properly snpervised ; 
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(Brd) (a) collcot voad inotnl, BprcndlnR whon required, 
nnd die eido drains; 

' (b) dig ciisunols from tanks ; and 
, (e) carry onl rnilwaj' carlliwork. , 

• No. 1 would bo under tbc ordinary public works cstob- 
lisbmont of tlio prorinoe ; 

No. 2 under tho civil authorities ; 

. No, 3 (o) under officers, wbothor profcasionnl or not, 
borrowed, if necessary, from other States; 
(6) and (o) under profcssioual olKocrs ob- 
tained from other States if itceossary. 

I consider that preparing metal for roads, spreading it 
when required, and digging , side and oheclt drains is the 
vfi-y best form of relief work. An estimate fpr oolleoU 
ing metal for many miles of road can be prepared in a day 
without any lovds ot ptoliminaty iuvestigation. Tho metal, 
wiirn collected and stacked at tho elto of tho road, is use- 
ful for iiiony years to come. Tho work is suited to tho 
most iiuskilled labour. Tho supervision is oommrotivcly 
easy. There is Bcncrolly a network of roads, so that nearly 
every village is within reosoiiahlo distance of one. The 
expenditure, though considerable, will savo a lorgo portion 
<-f the oxpcnditnro on tho np-kcop of tho roods for ssroml 
year? afterwards, Tower tools arc required. It gives 
i’Miployment also to cart? for tho corriago of the metal. 
Camps can beinoro conveniently formed. 

In this provineo good stone is found oloso to nearly nil 
the roads. 

After Iko cxpeticnco of Ihrco famines in tlio Madras 
Prrsidonoy, I linvo come to the ooncinsion that propsiing 
TO, id metal is gcuernlly the best way of employing inmino 
labour. Making new roads is in most eases a loistiko, as 
thny often cannot bo maintained afteexvurds ; though of 
cimrso if the formation of nro.ad has boon decided on and 
it has been ascertained that funds will bo available for its 
future up-keep, then it is n very good form of reliof work. 

1 have not lo'<t sight of the fact that the rc^itoration ond 
repairs of existing irrigation worka liiis tho double advnii- 
luge of nffording employment to tho distressed and of bring 
to o certain extent a protcetion against famine, and that 
thcidforc ns much labour as possible should hn employed on 
thein ; hut I am conriiiccd that the excoutiim by fumtno 
labour of such n rust nnmbor of scnltercil works will be im- 
practicable; and I feel sure that in any sovore famine in 
tills province rccoone will have to bo bad to rnnd work. 

In tins province ibcrc arc (1,332 miles of toads, mostly 
gravelled, and it may be assumed that G,000 miles arc in 
tbc famine rone. If thice feet depth of mctnl for 
15 feet width were collected (which would Ijo ATnilahIc for 
reputi's for sovcral years), it Would mean 4t millions of cubic 
yards of metal ; and if enoh eoolio breaks i cubio yard per 
riny, it would keep 88 million coolies employed for uito day, 
or, in round figures, 500,000 coolies for six months, 

'I’liero would besides bo the collection ot binding ntaierini 
and the spreading of first layer, watering ond rniiiniing. 

Though I heVicve collecting and apwading metal to be the 
best form of rolief works, Ihore ore other furins that I con- 
aider nearly ns good. Ono of thc<o is cxcarnting cimnncls, 
snob n? ibn channels (cstimato about firo lakhs fur earth- 
work) from tho Marikaniivo reservoir, and there will ho 
other channels from the new i*esoTVoirs proposed for con- 
struelion. 

This kind of work requires iiioro aonorrivion than 
collecting inotal, n? lovols have to bo uarornily Ict'iil ; and 
the laying ont and checking the work done nnd making 
payments involve? a great deal of labour, nnd this Ic.tds to 
spcinlstion. 

I cannot understand why thoro should be any objection 
naii-reaijs. tothoconsirnolion of mil-roads 

ns fiimino works, ns tbo oartli- 
iioik to theso certainly docs not icquiro so much enre in 
its exccntiori ns in tbo ense of largo irrigation works. 

I consider Ihnt the foimntion of milivny oiitlings nnd 
embankments, nnd collection of bnllnst, would bo n very 
good form of relief work; nlwoys supposing that tho 
surveys nnd cslimates have been completed nnd tho lino 
sclcetcd. 

In this province wo have projeoLs for tsvo sneh linen 
ready— ono from Bowringpet to Eolarand tho other from 
Chikhidlnpnrto Dodbiilinpnr. Piojcols for tho lines from 
Arsikero to Mangalore, nnd Mysore to Tellioliorry, will 
shortly bo ready. The formation of tlio cuttings and 
embankments and collection of ballast for such linos cannot 
vansc any loss ; for oven if tho rniin nro not laid for somo 
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years, tbo work dono will not deterioiutr ; in fact will 
nctnally benefit by having been exposed to soverul mon- 
suouB, if small sums aro spent anuuolly on maiutcnniice of 
banka nnd drainago of the cuttings. I therefore consider 
that collcoting luad-motsl and cartli-worl;, etc., to mnumsu 
should form by for tho largest item in the fninin'e pro- 
gramme,' nnd in addition qs many large irrigation works as 
uin^bc found shonld bo entsrod, to bo caiiicd ont under tlio 
ordinary rules of tbo Vnblic 'Works Dcparlment. As 
regards iHllago relief works, and small iriigstion works, 
it willbo snffioient if a list of sneb works woio entered; 
to prepare cslimntos for cneb of these would be waste of . 
time, as tho conditions of Iho bunds nay ho quite different 
when &miuo oe'enrs, nnd tho estimates would be nseloss. 
It would lio better to prepare tbc estimates ns necessity 
arises. 

They wonld prob ably be onW rongbly prepared, but even 
admitting this foot, are more lilcoly to bo correct than if 
prepared years before. 

As stated before, thoro nro 1,013 major tanks in the pro- 
nnoo yot to bo rostorod, and tbo estimates for these ore now 
being prepared by tho Bxoontivo Engineers for insertion in 
tho famine programme. Tho probable nveiugo cost of 
restoring each tank will ho about Bs. 6,000, fo tho total 
sum that can bo oxpeuded in this way will approximotelj' 
bo 20 lakhs, and it would bo very odvantogcons, in a famine 
protcotivo Bonso, if euch Works could bo onriicd ont ; but I 
boliovoit wonld bo impraoticnblo to properly supervise 1,013 
works Ecattored over above 27,000 square miles, and if not 
properly supervised, the work dono would be nearly useless 
and a largo sum of inoiioy wasted. It would tbcTofnre bo 
advisable to atloinpt to carry out only ns many ns eould he 
properly snporvieed, which I do not tiiink would bo ntoro 
than 80 at a timo. 

A speoinl i^uncrinionding Engineer is now omployed in 
pteparing pTelnuiimry reports regarding new large irriga- 
tion woria that onu bo^of nso as famine proteetivo works 
whotlwT they will prove directly remnnerativo or not. The 
CrtimatCs for these may amount to ninny Inkhs of rupees. 
A etorago work is eonsldorod roinnnerativc if tho cost of 
storing 1 unit, f.S., 261,350 o. ft., is Bs. 100 or less. A 
unit of water is sufficient for ono oore of cultivation on 
whish tho nvorogo oEsesament may bo takon nt tU. 4. 

In thjs provinoo tho rnyats arc bound to pay an acreage 
eonlribuliim towards tbo coat of tho exeoution of any 
irrigation work by which they will benefit, ousting over 
B*. 25,000. The amount of contribution vnrios and by 
tbo rules ito work should bo begun till it has been paid. 

In the case of works under Rh. 25,DC0 the contribution 
is viilantory. Intiinos of fnmino it would piobobly be 
necessary to wniro tho claim for contribution. 

As rcgartls thr 2nd subject before the Commission, viz., 
tvhclher opportunities exist for utilising minor channels, 
storage reservoirs, rfc.— This is alrc.ady nnsworod by wiint 
I have written. There are about 10,000 minor tanks that 
ovn bo nsctiilly restored ond repaired besides the feeder and 
distributary olianncls conneoted with them; the average 
cost of tho woik required to ouch would not exceed Rs. fioTl. 
or ill ail 50 lakhs, and no doobt by this expenditure n good 
de.il more water could bo lostorcd. 


On page 11 I hnvo given the number of tank's in each 
diatifot, nnd-it will ho seen that tho Hasson, Ivnilur, ami 
Sbiinoga districts aro tho best supplied with tanks; but 
most of tlieso tinks are situntod ontsido tho fnmino zone, 
nnd are in must ciiscs mere ponds or small katles at tlic 
bonds of porenuial atrcnins in tho Molnnd. 


Tho Kolnr district with its G,4D7 tanks is. perhaps, the 
best provided with storngo works, as itfs calenlated that 
85 poroent. of tho rainfall in nvorogo years is caught by 
the.so tallies ; bnt novorthelcss this year thero was a near 
approach to n fnmino in tho distriot. It is thrrofore 
ovidont that small roserroirs aro no dircot protection 
against famine, ns, when thoro is defioieut rainfall, they 
only rccciro a partial supply. Thny aro of uso indircotly, 
os, by inigating tho full area during a good year, they 
tend to mitigate the distress in a bad year. 

TiiO only real proteetion against fomino aro reservoirs 
that will hold a two or throo years' supply for tho lands 
under them and channels from tho larger rivcis which 
have their sou rocs in tho ’Wostem Glints ond Coorg.' 

As iho Iduty of water nlTcots raatorially the area that 
Diityotwstor, *5“ ’1; 

that shonld bo carcrally consi leied. 
In this province the duty for direct irrigation is lakcn 
at 1 0 . ft. por second for 25 to SO ooros, or sometimes less ; 
that I holievc to be far too low. hut oo experimonts have 
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lieen nisdoi and the regnlnlion i* under Hie civil nntlior* 
ities. 

In liladrM tlio duty was formerly taken at 1 c. ft. for 
GG acres ; bat from experiments made lately, it is fonnd, 

I believe, t^t in tbo cases of largo nrene of cultivation 
1 0 . it. ie Euffieient for IQO acres. The mattor is one of 
great importance ; for, if the duty of irater can be doubled, 
that is, 1 c. ft. eon snfSoe for 60 oetes instead of 30, tbo 
irrigation from tbo Canvery channel might be very much 
'extended. 

The doty of miter shonld depend n good deal on the 
conditions of the irrigation, tbo rainfall, and the natnro of 
tbo Boil. In this piovinco tbo land irrigotod^ by obanncis 
is generslly cut into tenacoe, and tbo soil is mostly red 
soU. Unmsr tanks the apahai is nsnally Gattor than under 
channels, and the soil varies, being sometimes red and sandy 
and sometimes black cotton ; but in all cases it is assumed 
that 261,360 o. ft. of nater is enflicient for 1 acre of paddy. 

There rrould no doubt at Grst bo coneidcrablo diillenUy 
in rednoing tbo snpply of rratcr by half, as tbero wonld bo 
great opposition on too part of tbo ra}ats, bnt I think it 
would be well to try tbo oxporimont on ono channel, and 
if enccessfnl apply it to all. 

In tbe case of storage works it is assnmed in this pro- 
vineo that 1 unit = 261,360 c. ft. is sniEciont for 1 acre, . 
inoluding evaporation. The unit is caloalotcd ns 6 ft. depth 
on 1 acre. 

If we take tbe evaporation to bo 2 ft. during tbeaxmonllie 
of irrigation, tbo duty of wafer is 1 c. ft. per second for 
about 90 oorcs ; and if no allowance is made for ovapora- 
tioii, abont 1 o. ft. per second for GO oorcs ; this sccius to 
prove that the duty of water in tlio ease of direct irrigation 
is ranch too low. 

Propoteifa mine proieetive mvlis. 

I bnvo now received the etatements of proposed famine 
protcotire works in tho several dislriols nnd they aro 
nttacbed to this noto. From them the following informa* 
tion is gathered : — 

Solar riisfrief.— In this district there aro six works 
for which no detailed estimates liavo been prcp-ired. Hio 
opproximato cost of these works is Es. A, 38, 000, of which 
sum Es. 2,00,000 would be available for famine labour. 
TbisotKs. 8-8-0 per bead per month would glvo employ, 
ment to 12.333 persons for six months ; that is to say, 1>89 
per cent, of tho population of 650,133 (10 per cent, added to 
Consus of 1891) for six months. The quantity of water 
that will be storM Is 3,760 nnits saGTicIrat to irrigafo 3,7a0 
acres in ordinary years, bnt in seasons of drouuht tiiore 
would be no irrigation from them. The total expenditure 
will be Es. 6,38,000, and the rorenno derivod by Govorn- 
ment Ee. 16,600, or 2'88 per cont. 

13y increaeing tbo area of irrigation to n small extent 
during ordinary years, the proposed works would no doubt 
bo of some use in mitigating fainino in years of bought, 
but in snob years they would bo practically useless for 
irrigation pnrposcs. 

Knlar is tbo district beet supplied with tanks, nnd 
is, all tbo same, very lisble to drought. Tbero have Wn 
Eovorol years in which Limine bos been immi. 
neiit, and 1 believe in times of famine suOiciont irrigotion 
work on which to employ the distressed could not be found, 
and that recourse would bare to be bod to roads and rail* 
roads. 

Bangalore (fistr/rt.— Tbero aro six works in this dis- 
trict, of which four bavo born fully investigated and tho 
estimates prepared. Tho approsmate cost of all tbo six 
works is us. 18,83,833, ont of wbiob Es. 7,05,000 would bo 
availoblo for famine labour. 

Tbo population of tbo district is 883,283 (10 per cent, 
added to Censns of 1891), or soy 800,000 omitting that 
portion of the pimlation of Bangalore town not likely 
to be in need of rcliof. Bs. 7,63,000 would give employ- 
ment to 30,429 persons for six months at Es. 3.8-0 
por month per bead, nr to it'd of the population. The 
amount of irator that will be stored by the proposed works 
is 13,850 units, which w-ill siiGlco for 13,860 acres in years 
of ordinary ruinfall, bnt in years of drought Only four of 
tbe works will bo of any use, and tlicso fonr together will 
then ba able to irrigoto 3,170 acres. 

Tho total eost of the woiks boing Bs. 13,83,833 and tbo 
revenne derived by Gorornment Its. 67,760, the percentage 
is 4'2 on tbe expenditnre. It will bo seen tW in this 
district also tbo proposed works will bnvo little direct 
ciTect in seasons of drongbt. 


Tumhw dietriet.— There ate ton works proposed in 
this distriot, throe of which have been investigated and 
tbe estimates prepared, sis for wbiob rough estimates have 
been picpared^ and ono regarding which nothing has been 
dona. 

Tho total ooit of the wfaolo of tho works will approx- 
imately bo Bs. 21,62,500, of wbiob Bs. 12.83,000 will bo 
available for famine labour. This will give employment 
to abont 6 per cent.' of the population of 639,119 persons 
for six mootlis at Bs. 3-8-0 por month per head. Tho 
quantity of water that will be stored in years of ordinary 
rainfall will be 22,861 units, suiBoient for 22,851 acres; 
but ill rears of drought only four ont of tho ten worlcs 
will be of any n>e, nnd those four together will irrigate 
5,600 acres. Tho rerenne derived from tbe works will be 
Bs. 1,01,200, giving n Tctnm of 4*1 per cent. 

Of tbc«o works tbo reservoir on tbo Shimsba river wilt 
be a fine protcotive work, ns it will iirigato 4-, 000 acres In 
season of drought ; but it cannot bo considerod romunera- 
tivo, as it will only giro a return of 3'6 por cent. 

Shimoga dislriet , — There arc only two taluks in this 
district liable to famine. These are tho Cfaannngiri and 
Honnalli taluks. 

Only three large worla aro proposod : for one n detailed 
estimate lias been prepared; for anotbor n roifgb estimate 
bos been got np ; and for the third nothing has been dono. 

The tolat amount of tbo estimates is approximately 
Bs. 17,10,000 and tbeanionnt a'railablo for famine labour 
Bs. 8, 70, too, wbiob at Bs. 3-8-0 per month psr bend would 
giro employ jnont to about 4.2,000 persons for six months ; 
that is to sa}-, 27 per cent, of the pnpnlation of tbo arc,i 
liiible to famine. 

Tho revenue dorlvod from the works will bo Rs. 74,500, 
or 4‘4 per cent. 

About 22,700 nnits will be made available by the works 
and 22,700 oorcs nill bo enltivated. In years of drought 
21,CU0 acres can bo irrigated, ns two of the works arc frd 
by perennial streams. 

In addition to tb'o works montioned, there is a magniG- 
cent site for a reservoir at a place called Lilrvalli on the 
Bbadia river. This project was investigated years ago 
by tho oOicciB of the Knrnool Canal Coinpnnr. Ko finer 
site for a dam could exist, but nnfnrlnnatofy its construc- 
tion would, bn of little benofit to tbo lands in bivsoro tetri- 
toty that it woidd command, as that portion ol tbe pro- 
vince is not liable to famine and tbo population is very 
sparse ; bnt as a means of regulating the supply of water in 
the Tung.ibbnilra and Jirisbna rivers for the benefit of 
la'nds in Madras, it would bo inyalnnble. The drainage 
basin is 776 square miles and tbeaverogo rainfall 160 incites 
per annam, nnd taking the rnn-off nl 60 per cent, (not too 
great an allowaneo for snob n high rainfall and billy 
conntry), the amount received into the reservoir would bs 
200 ra. c. ft. per square milo, Tbe total supply would 
tliercforo be 156,200 m. c. it. 

TIio site is rocky, in tbo middle of dense jungles, nnd 
very unhealthy. The dam wonld probably cost 100 lakhs- 
of rupees, bnt tho benefit to Madras irrigation to bo derived 
by its construction would bo enormous. 

Tbero is also an excellent sito for a resorvoir on tho 
Tnng.irivir at a pines called Miidabn. Tha avemgo rain- 
fall is 150 inches pc: annum and drainage basin is 7h2 square 
miles. This al-o would not bcnoiit Mysore lands, but 
wonld bo of groat advantage to the irrigation in SLiiims. 

Ibo two rcccrvoin together could probably be made to 
store 400,000 nnits, and tbe dniinago basins being sn 
immense nnd the rainfall so heavy, tho reservoirs would 
fill more than once. The omount stored would Eufiico for 
400,000 acres. 

Ohitaldrug rfi’sWcf.— Tins is tbo district most liable 
to famine; yet in tbo year 1895 when there was famine ia 
tbo adjacent districts (Belinry and Cnddspnli) in the 
Mndms Presidency thoro was only slight dlstross in 
Cbitaldrng, but in tho great famine in 1876-78 many 
ihonsands of people died. 

I'hc soil is a great part of black cotton, and dry crops ore 
easily raised by means of X‘a//or,and tbo people do not 
seem keen about wet cnllivation. Seven largo works ore 
proposed ns famine protective works. One of those, the 
Mnriknnavo reservoir, is now in conno of consiriiction ; 
another has been fnlly investigated ; but nothing has been 
done regarding the ether five; and tbo Madras Govern- 
ment have objected to tbo oonstniction of three of them. 

Tbo amohnt of tho estimates for all tho works, omitting 
tbo MaribanAve, is Bs. 8,44,450, and the amount arailablc 
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for famine labonr is lis. 4,70,000, or Bnfiieientfortiio omplojr* 
mcnt of 4i‘8 per eont. of flio population of 4.66,360 for. six 
• montlis. 

Tho works will store 8,000 units of water in ordinary 
years, cimablo of irrigating 8,000 acres and 1,50 ) notes in 
' season of drought. I'ho lovonuo to ho derived will ho 
Rb. 31,000, being 3'6 per cent, on tho expenditnra of 
Its. 8,44,460.' . 

The ITnriknnove reservoir and channels now under 
construction is estimated to cost 80 Inkhs of rupees. Tho 
(Test of dam will ho 142 feet nhovo the hod of tho Vedavnti 
rirer, tho escapo boing at 130 foot. 

Its capnoity, when full, will ho*aboni 116,000 nnito, capable 
of irrigating lldOOO acres, bnt it will only fill in very 
cxooptional years ; and in years of ordinary rainfall tbo 
water received will bo abont 30,000 nnlts and in very bad 
years not more than 10,000 units can bo expected. Though 
■ this grand work may not prove diroell^ romnneratlvo, it 
will bo a grc.'it protection against famine In tho taints of 
Chnllakere and Hiriynr wlifoh compriso that portion of the 
district most linhio to famine. 

Kadur district. — Tho only parts of tho district iiahlo lo 
famine are the whole of tho ^adnr and parls of tho Chik- 
mngnlnr and Tarikero taluks. Six largo works arc proposod, 
the estimates lor three of which have been ^fn1ly worked 
ont, and for tho other three preliminary investigations 
have been msde. 

The total approximato cost of the works will ho 
Its. 4.,55,871, and the amonnt nvailahlo for famine lahour 
Rs. 1^0,000, which would afford omploymont to 3'2 per 
cent, of popnintion (180,438) of the area liitblo to famine. 

Tho quantity of wator stored by the proposed works will 
be 4,080 units, eapnblo of irrigating 4,030 ncrosin yoais of 
ordinary minfall and 2,300 aorcs in years of drought. 

The rcTcnno to bo derived from the works is Ss. 26.000, 
which will give a rctorn of B'B per cent, on the oxpendituro 
of lis. 46.587. 

JIttssan district. — Tlie portions of tho distriot not liable 
to famine arc the llIaniar.aDad and part of the Bolnr taluks; 
the population of tho remaining portions is 365,998. 

Tlis part of this district lialdc to famine is studded with 
tanks, and there is little scope for now irrigaticn works. 

Only two works aro proposed, and iieithor of the«o has boon 
inrcotigntod in detail. Tlio npproritoato cost of tho works 
Is Bn. l,0o,000, of whioh Bs. 58,000 is available for famino, 
which at its, 8'S-O per head will give omploymont to about 
*7 per cent, of tho population of the area liable to famino 
for nix months. 

Tlio works aro for direct irrigation from perennial stream, 
and they will irrlgnlo 2,600 acres in years of ordinary roin* 
fsll.nnu 1,760 acres in years of drought. 

Tho amount ot revenno that will bo derived from Ihoir 
construction is Ks. 7,000, whioh repreFcnls n return of 6'C 
per cent, on tho expondUure, 

ilfyrore (JfrJrief.—Tho portion ot this di«tTiel ■which is 
under direct irrigation from channels tnkin off from the 
Canvery and its branohes is not liable to fnuiine. The 
taluks that snifer during seasons of drought arc Cliamaraj- 
nngar, Onndlnpet, ICngnranngnla, AInndyn, Krlshnarajpote, 
nnil Malva1li._ The area ol these inhibs is 2,601 square 
miles and the population 650,766. Tho ahovo tainks arc 
covered with tanks, bnt during sc.asons of low rainfall tlioy 
reeeive bnt little wator. 

liino works arc proposed in this distriot, tho estimate for 
one of which has been prepared in detail, for five prellmi* 
nary levels have been taken, and for tlirco nothing has been 
done. The approximate amount of all the cstimatcB is 
Bs. 30,46,000, of whioh snm Rs. 23,40,000 is avoilablo for 
famine liihonr. This would giro omnloyinent to 20'2 per 
cent, of the population of tho nrca linhio to fomino for six 
months at Rs. 3*8*0 per head per month. 

Of tlic proposed works, threo arc for tho extension of 
clmnnels for dircet irrigation ; but unless the duty of water 
can !» inorcased it scorns doubtful if the irrigation under 
cbonnels can be extended. These extensions aro calculated 
to Itriguie 10,600 oorcs. Tho remaining six works are re- 
servoirs. Tho amount of water etored will bo 11,300 units, 
Buflioiontfor ll',300 acres. In years of draught 20,460 
acres c.m ho irrigated by both clmnnols and tanks togotlicr. ' 

Tho total ri-rcnno to bo derived from tho works is 
Bs, 1,48,000, which is about 4 per cent, on tho proposed ox- 
pondilnrc. 

Bosides tho works mentioned in tho stnlcmerit, tlicro aro 
many old rongh-stonc nuicnts iiint should ho rcplnocd by 


water-tight ones, and this,’ in my opinion, should ho done 
hefoTO any attempt is made to oxtend tho channels. 

The cost of rehnilding tho aniouts will probably amount 
to 10 lakhs, bnt will not ho n snitablo work lor famine 
labour. There is a fine site for a largo storage xesorripr on 
tho Canvery , river at a place- called Ramaswaroy Eanave,* 
on tho hordora of Coorg, but tlio Government of Madras 
would probably object to its construotion. 

From these distriot stotomonfs tho following results are 
obtained for (ho whole province 

Number of proposed famino protective works— 

Fully investigated . . . IS • • 

Partly do. . . ' . 15 

Not do. ... 20 

Total . 48 


Approximate cost of all tho proposed works is Bs, 
1,07,44,664, say 107^ Inkbs of rupees. 

Tho amount available for famine labour is Bs. 40,70,000, 
whioh would afford employment to obont6*2 per ceut, of 
tho popnintion of tbo area linhio to famino for six months 
at Bs. 3-8-0 por bond per month, 

Tbo revenno dorived from the works will be Bs. 3,68,870, 
or 3*4 per cent, on tho expenditure. 

The total amonnt of wator stored will bo 87,881, and the 
area irrigntod in years of ordinary rainfall 106,881 acres and 
in years of drought 60,330 neros, including diroet irrigation. 
Bnt unfortunately in years of drought the districts most 
linhio to famine, vis., Bangalore, Bornr, Tnraknr, and Chital- 
drng. will only have Iho area of irrigation iucrc.used by 
10,230 nmes, while in tho district of Kolar there will he no 
irrigation at all. 

I may hero mention that tho figures given in tho state- 
ments aro only rough npproxiinstionR. TlioiO has been no 
time to get ont aeour.rto figures beforo tho arrival of the 
Indian Irrigation Commission. 


Aspecinl establishment will now bo omployod on working 
ont nil the projects in detail ni>d 
^ ^ they will then bn entered in tho 

famine programme; sneh nsnro shown to bo romniicrative 
can bo carried ont in ordinary ycais ns funds nro avniloblo, 
and those that will be a protfction ngiiinstfnmlno, though 
not directly remunerstive, will be loft to be curried out in 
years of scaroily. 

Special establishments are now emplorcil under tbo Exe- 
cutive Engineer of osoli district in preparing cstlniatos ■fur 
the 1,013 major tanks now remaining to bo restored, and 
tho-io will nlso be cntorc'l In tho lainino programme ; the 
average co-it of csoh will be about Rs. 6,0(yj, making a total 
of Ri. 60,65,000. 


There arc, besides, nbont 10,000 minor tanks on which 
on average of B*. 600 might lo usefully expended, ora total 
of Rs, 611,00,000. 

Tlioro arc nbont 17,000 villages in tho province, urea 
linhio to famino, and two or three relief works for enoh 
rillage should bo entered in tho programme. Tho totnl 
amount in each villngo need not exceed Rs. 200, making a 
tolnl of Bs. 3-1,00,000, 

Tho minor tank and village relief works, though included 
in the programme, need not bo t-stininted for in dctnil till 
occasion arises. 


Wo will then haven faminn pingrammo containing— 

Bs. 

48 largo now works costing . 1,07,44, 054 
1,013 major tank rosinration costing 60,li5,(;00 
10,000 minor tank icstornliim costing 60,00,000 
Village relief works costing , . 34,00,000 


This, of^conme, is ample to meet any famine Hint may 
occur, hutit would bo impossibls to carry out nil these worlcR 
at n time; and it will ho nccc-sary to soleol only ns many ns 
oan he properly supervised, whioh (unless the staff of tbo 
ptovinco is augmented by officers lent by other tiovern- 
ments) J don’t tlitnk will bo more than 8 large now works, 
approximato cost 17 lakhs— 

Bs. 

80 major lank rostorntion . . 4,0o,000 

160 minor tank rc,storalinn . . 48,000 

Village relief works, say . . 30,000 


Total . 4,78,000 


Bnt I have already shown on pngo 16 that Rs. 117 Inkbs 
of work mnit bo provided in caso of a sovero famino, and 
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•Sines found to be Inipnictlcabls, ns tie loim cl CXaserpot would bo snbmergcd. 
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I am of Opinion that, in addition to tfae mentioned, it 
will be noecisary to h>ro recounc to oollostiug road-taotii]| 
irbioh will not rc<}»ire mnch proFeMional snperriaion. 

Tbo following ie my opinion regarding famine proiceiiru 
worlui . 


Direct irrigation from cIiannolB such as those taking off 
, „ from the Canrery and its tribnta- 

Famine proltcllon, — .• < _i 

famine. 


rise arc a snre protrotinn agninet 
They have norcr failed even in the years 1876- 


78. 


Tnnlu fed by perennial streams are also a snre 
protection. Large storage rcserroirs coiitainini; 'a two or 
three years' anpply, or which by feeding a slicam make 
the supply percnniolf arc a protection against famine; but 
unfortnnatmy it is diffienlt to find eites for such works and 
the cost of them is generally proiiibitive. 


Small tanks in the maiden parts of this province where 
the roinfail is small are no direct protection ogainst famine. 
The Kolar district is an exampio of this, for, in years of 
deficient rainfall, they rootivc praoticnlly no water and the 
crops under them fail. They are an indiiect protection, o», 
by pivdueing n good crop during ycara of good zninfall. 


they would enable the rayats to tide over one or two bod 
yonrsi that is, if they are provident. , 

Wells aio an uxoellent protection against famine in a 
small way, hut in years of osccssivo drought they goucrally 
run dry or nearly so. 

In this province each well irrimfes about 1'8 acres on an 
average, so the number of wells required to irrigate any 
large aiea would be enormous; still I think every endra- 
vonr should bo made to induce the rnyais to sink wells, 
fia it no doubt affords a protection against famine in small 
arc.'M. 

My opinion is that.so long ns snch n rnst proportion of 
the popniation of Indin depends on ngricnltnre, that i*, on 
the rainfall, there must be perlooicnt famines in places and 
no amount of irrigation works will prevent tins, ns tlieso 
worke are dependent on the rainfall. 

The only means of preventing nr at any rate of mitigat- 
ing famine is to cnoonrago indnstrics and mantifactarcs in 
as many parts of the coentry as possible. 

The Knlar Gold Fields give employment to about 40,000 
persons, and there is .ahsnintely no chance of a famine there, 
though nil the crops in the district shotiM fail. 


Aiuwers to printed qnestions fur Piihiia Woiks nfficers. 


1 . Popiilaliot),tti'ca,flc. 


Statement nf total avea cropped, IStW-K'OO. 


District. 

Fopnla- 

tion, 

1P91. 

GnltiTAblc 

ATCft. 

Area 

cropped, 

leOMOOO. 

Prreont- 
ngc of 
cropped 
to cnltiv- 
’ able 
area. 



Acres 

Acres. 


Bangalore . , 

S02,flP4 

1,093,880 

6!il.0>3 

r9-2 

Tnmknr 

.680,766 

1,0.32,(100 

973,691 

69-6 

Kolar . . 

691,030 

867,810 

‘I79,H2 

66*2 

Mysore . . 

1,181,811 

2,023,010 

1,407,2.66 

69-5 

Ilassan . 

.614,932 

1.(00,900 

717,151 

7f6 

Sbimogn . 

.627.981 

9.69.'U0 

63.6,152 

6f2 

Kadnr 

330,003 

673,920 

4!*1,230 

V29 

Chitaldrug . 

118,931 

1,. 69 1210 

1,113,017 

721 

Whole province . 

4,913.601 

9,880,320 

0.603, 662* 

65’.6 


* There is a disetepanoy cf six acres between this and the 
total given for thowholc province in the 3Iysoro Ailas of 1900. 


The tolol niea rnItiTnted in ISOO-IPOO i- divided hr 
follows 

Dry, Wot, Gardens, Coffee, 

aorea acres. acres. cinchona. Total. 

cardamoms. 

S,817,S0S 778,677 8)3,611 168,760 6,603,656 

The following is the proportion of each of ilia above crops 
to the cultivable area : — 

Dry 63'8 

Wot 7'8 

Gardens 3-4 

Coffee, cinehoiui, cardamoms . • I'V 

About 65'5 pec cent. 

The proportion between tbo cultivahie area and the popu- 
lation is 1 person for I'l acre for the whole province, and 1 
person for evorj- 2 acres of the entire province, both cultiv- 
able and nncultivnble. 


Slatemetit thoning the avemge area qf land irrigated 
for the latt ten yearn, JStiO—lSOO. 


District. 

! DXTEMT of land tnitlOATED, 
AVESAOE, 1590— 1900 
! Aches. 

Total 

wet 

cnltiva- 
> tion. 

' 

Biver 

ekinncla. 

Tanks 

Other 
aiincccs, 
wcUs, and 
springs. 

Bangaloro . . 

i 

' 43,452 

4.787 

4S;8('8 

Tnmknr • 

i 937 

52,906 

7,681 

61,524 

Kolnr . 

I 

1 1,42.3 

49,001 

2.2«8 

.63,680 

Mysore . . 

' 61, 9.^3" 

3.>,632 

6,131 

100,016 

Ilnssan . . 

j 9,947^ 

72,0.66 

ro.476 

103,378 

Shimoga . . 

1 3,111 

105.619 

103,167 

216,927 

Kndnr . . , 

i 5.«5 

3:i,C06 

6.6,433 

i04,134 

Chitnidrng , . 

! 2,190 

21,7611 

1,205 

2.6,161 

Whole province 

• B4.:i.30 

412, !31 

216,167 

713,031 


I 


* Xheso figures do not ogreo with Iboec given under Cauvery 
channels ; the rc.’ison being tlint the area under tsubs fed by 
tho channels is entered under tanks. 

These figures aro compiled from the Mysore Atlas of 19GO. 
The total 718,031 acres does not quite agree with the 
avemge area of net cnllivotion for ten yenis fur the whole 
pruvinee, whicli is given at 748,008 acres. '1 he difference 
can probably be accounted for by mulberry and sugarcane 
not being included in the former fignTes. 

Statement shaming the proportion of wet cultivation to 
cultivable area 


PltOFORTIOM OF W£T CULTl- 
VATIOK TO CUl.Tl^anLE 
anna, 


District. 


, Hlvor 
channels. 

1 

Tadks. 

Other 
tonrcGS. ^ 

Bangalore 


. *0017 

3-9 

•43 

Tnmknr 


•05 

3'2 

•4 

Kolnr . 


• . 'H 

5-7 

■26 

Mysore 


. *3 

VO 

•3 

Hnssaii . . 


. i -99 

7'2 


Bliimoga . 


.; -SI 

10-6 

intt 

Kadnr . . 


., -SI 

4-7 

9-4 

Cbitaldrng . 


. 1 -13 

f 

1’3 

- 



SfiLEOTED EVIDEiNOl3. 


say 


' tflici -0 liBve Iran no ■oasons of drone^'t 1878;77. 3 ’(»r of bad and good rainfall respBotively in oaob of ■ tho Colonel 

Tho following lablo gives the area of wet unllivation in a maiden distriats of Ibo prodneo J). MeN. 
' : : j. . Campbell 


Distriet. 

Avoraiio 

rainfall, 

80 years. 

Bad vEAit. 

Good teau. 

1 

Vear. ! BainfaU* 

1 

t 

Axca of wot' 
.onltivation. 

-'Yoir. 

Boinfall. 

Area of wot 
cultivation. 

'Bangalore 

Ivobir ' • 

' Tumknv 

iChitaldnig ... . • • 

Total 

20-84 

27 5» 
3S‘98 
27-22 
20-76 

• 1891 18*41 

1801 . Ifi-lO 

' 1891 IG-.*; 

1801 , 17-7 

1891 14-06 

■ 1 • 

Aorcs, 1 

1 

42,034 ' 1893 

42,9)6 1893 

51,930 ! 1893 

03.109 189.-I 

23,274 I 1893 

41‘13 

20-8 

33-04 

33-78 

29-04 

Aoros. 

.50,074 

54,510 

63,816 

06,726 

24,566 

... 

1 

235,268 > 


289,192 


H will be seen from this that the diffcrcnco belnflen tlio 
area of wot cultivation in a bad and good year is only S3,02di 
acres in tbe wliole province. 

I ora sorry I can give no information about privnto or 
villege irrigation works. 

S. Soils. 

The prevailing soil in tho province is red loam forinod by 
tlio dcourapodtion of gneirs and trap. Black cotton enil is 
found here and tiicre« cbielly in tho ICadari Sliituoga, and 
Cliitaidrng distriots. The red soil is generally very fertilCf 
and >8 welt adapted to irrigation. The black cotton soil is 
more suited to dry crops, but can bo inigated with advan- 
tage. Ab far as I know, no dilfcrence is made in ilie 
qunntitj' of wator supplied to cultivation on dilTcrcnt kinds 
of soil. 


The average cost of tho establishment employed on tanks 
is Rs. 16,000 per annum. 

^Tlie avorngo annual amount expended by the Deputy Com* 
miesionors on masonry works to tanks is Bs. 26,000 ; the 
earth-work is done at the cost of the rayats. 

The total yearly cost of the np-koep of irrigation woiks is 
therefore— 



Bs. 

Cluiimol repairs 

. . . 70,000 

EstabUslimoaL . . 

. . . 14,400 

Tank ropvirs . 

. 25,000 

Tank ostablisUmout . 

. 18,000 


Total . 1,27,400 


3. Mack cotton soil. 

Then; arc many small tank bunds in thia province, con- 
structed of bkick eutton soil, that do not leak. 1 hare my- 
self constitictcd a bund of black cotton soil to hold 30 feet 
depth of water, nith no masonry core-wall, but with n 
puddic-wall in tbe centre, This has stood for 20 I'cnre. 
The birgo Knknsandra tank in th« Kndnr district lias a dnitif 
of black cotton soil, bat the front nnder the revetment is 
made witli several feet in thickne.«s of good soil. Black 
cotton soil dries and cracks 1).idly in the liot weather, and a 
bund m.'ido of it is likel)' to leek and perhaps breach if it 
has not been soaked with rains ; but in the case of tanks, 
whicli cannot fill tinirts tiiero 1ms been rains, tlie bund is 
nearly .‘ilnnis satnrated. In llio case of channel it is 
diflerent, and 1 have known water let into one when tho 
banl.-sof black cotton soil were dry, and tho result was 
excessive Iriikngc nnd several bicnohes. Tho remainder 
of tliirt question can licsl be answered by the Bevenue 
Officers, as they have the distribution of the water. 

4. Stale irrie/alion works. 

This can be seen in a bullty statement prepared in the 
oliico of the Examiner, Public 'NVotke Accoimi.s. 

The expenditure from 1881 to 1000 is Its. 1,06,03,000. 

The total aiea irrigated in a good nnd bad j’car has been 
given in my answer to question No. 1. 

The total revenue derived from all fonvcca of irrigation, 
e.vcopt wells nnd springs, is Its. 27,36,1)83 for ISPO-ISOO, 

The overage annual cost of repairs to the olinnncls under 
the Public Works Dopnrlment is Its, 70,000 and tho cost of 
establishment Bs. 1,200 per mensem, or Bs. 14,400 per 
eiinnm. 


This docs not inolndo cost of dircofion and accounts. 

Deducting Bs. J,27,400 from the gross revenue of 
Its. 27,38,033. tho net revenue is Bs. 26,11,633, which is 
about 13 mr cent, on Itio capital expenditure sineo 1881. 
Bat this large poicontagc is no doubt dno to tlio oxpenditnro 
incurred prior to 1881, and I do not sec how it is possible to 
ascertain the cspltni cost of all the irriMtlon works in 'the 
province. 

Tho expendllurc on irrigation works from 1790 to lOOO 
(omitting that for tho years 1810—188 1 , which is not known) 
18 lis. 2fGQ|0dil77p Olid Ihc present not rovenne 'trould give o 
rctnrnof nboiii 10 per cent. 

The woiKs oro not to be depended on in seasons of drought, 
wiili the oxcoption of the 'Inu very channels and tanks fed by 
iwcnnlal slrcnms in tbe Malnnd traots of tho provinco, 

6. This is fully ansacred in my roomorandum, dated 20th 
December 1001. 

6. I cannot answer this question ; it is a matter for tho 
itevenno Dopnrtmcnt. 

7. Most of Ibis question is nnsirorcd in my momorandum. 
dated 20th lloceiubcr 1901. 

niodHlribution of water is under the Revenue authorities, 
osticpt under the Cauvery ohaunols during the dry season ; 
so details regarding number of watering, olc., can best bo 
obtained from the Itevenno Oflieors. 

8. I have referrod this to the Saperintoiiding Engineers, 
and when tho information is received, I will altaoh it to thia 
moinoramlum. 

0. No flood or drainage protoetivc works are rcqnifcd in 
this province, 

10. There has been no famine since 1876-77. 


1. Q. (27ie Pres{dcnl.y.-You have long experience of 
- Southern India f- Tes j 33 yo.WB. 

Engineer for Iirigntion in 
Jlndws?-! was Chief Engineer of the rnblio 'Works 
Deparlnicut. 


3- Q. IVero you cinplnycd on din’crciit irrigation works P 
•yc«. 


.4. <2* Yob biivo hiM'ii soino yoais in Mysore ?— Yes ; 
3j years J I was there two-years licforo. 

■ 5. <1. Yon give us a very Sntcivsting pnjier. I see in (he 
, scoond page of your note yon give livo series cont ainiiig 
1,717 tanks, of wliioli OjO have been dcell wiih p— Yog. 


6. Q. InChitaldruglOooutof llOlmvobconldoaitwith* 

practically tins distriet is finished P— Yes ; the series shown 
in my iioto aro only typical. 

7. Q. How many series oro there altogether P—60, 

8. Q. You give this list of tho largest nud most impor. 

lanl lanks j are they separate from tho series P— They ore 
in the scries. ^ 


0. Q. You sny " tho capacity of a unit." What is n 
unit P— It is *20 of a million cubic feet. A unit N sunpo«cd 
to irrigate ono acre, , i r >» 

10. Q, Thot all.iws a dcplh of C feet on an aero ?— 
Yo8* 
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11. Q. Do yon find tliat xiBotvil to goHy P— Yes, very 
UEofnl. 

12. Q. It IB pretty ncoiiroloP— Yes. 

13. Q. Hnvo yon srrived at a saUsfaotory eyetcm of keep- 
ing tanks in repair P— No. 

14. Q, Do yon see y^^onr way P — No. Tho rayats may bo 
mode to keep them in repair; othorwiso I don't see lion 
it conid bo dono. 

16. Q,, Do pn think Sonkoy'a sobemo was a {eaBikle one 
to oorry ontr— That was for extraordinary repair; tbo 
rayats were supposed to keep them in repair. 

IG. Q. Do yon find that they .will not afterwards keep 
the tanks in repair P — Sometimes they do ; as a rnio they 
don’t. 

If. Q. Do yon sec any praotieablo way ont of the 
fioulty P — Government could not possibly keep tbo remain- 
ing tanks in repair ; it would be imposiiule. 

15. Q. Is there any sort of District Donrd system in 
MyeoioP — Yes. 

10. Q. They do not look to tho tanim F — ^No. 

20. Q. It docs not come within their jnrisdictionP — ^No. 

21. Q. Yon say in tho third rngo_*‘tho table of dis- 
ohatges of rivers in Mysore is fairly reliable" P—1 think so. 

22. Q. Yon say "^on use about 20 per cent, of tbo 
amonnt of w.vtcr ordinarily avaiiablo for irrigation '* f — 
Yes. 

S3. Q. In some cases you practiraily use it oil npp— Yes. 

24. Q. As regards itruifi-fnaraina/, do yon find tbo rayats 
p.!}’ mere attention to the cbnniiels than to tonics P — No. 

25. Q. IVo wcie told the other day that rayats would not 
repair tho bunrlt, but would still keep their channels clear 
ol silt ? — When they find aetunlty that they cannot got 
water, then they clear them. 

2G. Q. Yon speak of masonry nniouts ; whnt channels do 
yon refer top— Tho Cautery oliannels ; they arc the only 
ones that tho Public Works Ucpartmoiii bare got anything 
to do with. 

27. Q. Tho reason being that tho Cauvery Las a very fair 
discharge P— Yes. 

23. Q. Talking about the ostablishmont on tbo oliannels, 
yon say that "the monegarsara under tho Public Worlcs 
Department during the dry season " P— That refers to tho 
regulation of water during tlio diy season, 

39. Q. Is tlicre any water during the dry eeatonP—Y’es. 

50. Q. Whnt is exactly the pcsition of Publio Works 
Deportmont officers. Do they merely keep the cbaniicls in 
repair P— Yes, and they regninte liic supply of water dming 
dry luontiis. From the time iirignlion is over when the 
cmtiration is over wo toko over the channels, repair Ibom 
and regulate tho supply of water. 

51. Q. There is o kind of sjsiem of "tnUls" on tbo 
cbaunclP— Pes. 


41. Q. Yon only repair tanks which yield over Us. 800 a 
yenrP— Yes ; I am sure it would not bo advisable for 
Government to repair tbo smaller ones. 

42. Q. Are there many cases 'in this province whore 
there are tanks, tlio water uf which is not fully used P— Yes. 
There is tho Snlikore tank. 

48. Q,. Do yon know what tho oircumetances aroP— 
'Wbatprevent'sitfromheingnsedP— I do not know; the 
tank never foils. 

44. Q, There is plenty of wolor P — ^Yes. 

46. You don’t know whether this ie a case of black 
cotton soilP — I don't know. 

46. (2- Supposing this country were unhappily to bo 
visited by drought again, as it was 24 years ago, do you 
think it is substantially in a better position to meet it F — 
1 think so. 

47. Q. W^hataio your reasons?— Railways; andtborcis 
more irrigation under river channels. 

48. Q. Much more P— A good deal more. 

40. (J. I see you point out that tho tanks in Nolar are 
no direct protection ngainst famine P — Dceatiso tbo tanks 
aro smalt and do not fill ; tlicy have bnt little water, or oro 
altogellier empty. 

60. Q. If tlicrc is no possibility of extending tank irri- 
gation in Kolnr, wonlil it bo a good thing to cncouingc 
welisp— Yes. to a certain extent. 

61. Q. Do yon beUovo that very much could be done by 
wells P— Could they bo extended ; could they bo increased 
in number proclicariy without liruitP — 1 ^ don't think so; 
no ; a largo well in tliis province irrigates about I'S norcs ; 
they are only uBofol for amai) arcus. 

62. Q. When do you expect to get yonr Mari Knnavc 
work fiuislicd P — In ahotber two and-a-biilf years. 

63. Q, It is n masonty dam P— -Yes. 

64. Q. (AAnJlfuiV-Afoeienrie.) -Will it olways fill foil P 
—It will very sohlom fill ; wo will bo able to culthute in 
ordinary years 80,009 nercs. 

65. Q. Would you refuse to giro water for laud under 
the tank, becauBo you want to retain it for next yonr P 
Would you limit the arcs P —No ; it would be of no use, 
hcc.iuBo water Wonid evaporate before next jTsr. When 
tho tank is half foil one can ouly enltiinto half the area. 

6G. Q,. Yoxl suggest that the rayats should cnltiiate 
acoording to tho guiiiitity of water in tho tank P— Yes. 

67. Q. Then a man with influence would take tho whole 
water? Don't you think that he wduld fake os much 
water os ho coulo gclP— Yes. 

63, Q. (ATr, JUpham.) —Tho figures given here show 
expenditnro on irrigation worlx. Is that capital oxpcndl* 
luro P-Ycs. 

C0._ Q, Do you keep a icgnlar capital account separately? 
— This is on account of the amounts spent on tho con- 
struction of these works. 


32. Q. You speak of the rules drawn up by tho Govern- 
inents of Mysore and Madras. Tho thirteen rivers referred 
to mn into Modras P — Yes. 

33. Q. That means tlint you most not block tho supply F 
— Yes. 

34. Q. That there might ho no interference with the 
working of the nnicuts below. Do yon find difficulty in 
getting Icnro to carry ont new works on flieso rivers?— I 
have not asked pcrroisMoii. 

85. Q. Do you anlicl^ato that tlicro might bo difiloultles 
in carrying out other dcsirablo projects i n Mysore P— I think 
sot if we wanted to secure flood water and make a reservoir, 
wo would have to obtain tbo permission of the Madras 
Government. 1 don't know whether they would grant it 
or not. 

36. Q. Have yon porsounlly, sinco yon came to Mysore, 
or before, given much attention to tho subject of the storage 
of upper waters of the Tutigahhadra in tlic north of 
MysoroP— I don't know* a neat deal about it. iiicroarc 
plenty of sites on the Tungabhadta for large tesetroits. 

37. Q. Ill Mysore?— Yes. 

38. Q. They would not benefit Mysore?— They might, 
but it is most diliicuU to make a chanucl. 

39. Q. Could an nrrangcusent bo made between tho 
Mysore and Diitish Governments to make n reservoir and 
to take up land from Mysore? — I think so. 

40. Q. You aro quite sure about this P— Yes. 


GO. Q. Are capital and rcvciiuo accounts kept separate- 
ly P— We don't keep regular capital and revenue accounts. 

01. Q. They really are works for which rovenuo accounla 
aro kept P— Yes. 

C3. Q. Have you many now tanks P How do you chorgo 
them P— To rovenuo. 

CS. Q. Could you s.’iy whnt lotnrn on the capital cost 
your works yield ? — No. 

G4. Q. All that yon say is that "during so many years 
wo spent forty.one lakhs and tho rovenuo luis been so and 
so’’?— Yes. 

C5. Q. 'That expenditure includes not only the construe- 
tien and reconstruclion, but also alt ordinary expenses of 
working?— Yes. 

GG. Q> Yon say "the nssc&mont on areas irrigated by 
tanks » about Bs. 6'3 per nerc’’?— Is that total assess- 
ment P — It is the total assessment. 

G7. Q. Why do j'ou exclude mulberry anil sugarcane 
from wet lands?— They nro aomt times classed as garden 
and Bcmctimes wet in revenue accounts. 

03. Q. Wot lands do jiot include garden ?— No. 

CD. Q. Garden cultivation includes all high class crops?— 
Plantains, sugarcane, and karry,' 

70. Q. lu yonr calculntion of tho amount of work you 
require in the ease of famine you proceed on the basu that 
cm person will earu generally Bs. S-S-O a month P — Yes, 
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‘ Mr- Mb. P. EoscoB'AiiLBN, M.T.O.E., 
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INDIAN IBEIGATION COMMISSION: 

Chief Engineer for Irrigation, His Highness the Nizam’s PaUic Worlis 
Department. 

(Syderelad, 2Ut February 1902.) 


1. Q. (215« Pre*We«#.)— 'We wishto get some informa* 
tion ns to the present state of protection by irrigation in His 
Highness the Nizam’s donunions and as to what proi^als 
are under consideration for increasing the protection oi tho 
eonntiy against fiimine ? — On page 10 of my memorandnm* 

1 hare given a statement showing tho area under cnltiva- 
tion in tho Telingana districts, and on page 2 1 have given 
a similar statement relating to tho Mahrattwara districts. 

2. Q. Are the tanks, in the dominions, oat of repair P 
—Yes; all, cxcopring those few which have been lately 
repaired. 

3. Q, lly“ont of repair" yon do not mean silted up P 
— No. I mean breached or otherwise in an ineilicient state.' 
In tho dominions wo slmll never suffer much from tank 
silting up, as the conformation of tlio land is such -that wo 
can readily raise the bund and so increase the capacity of 
the tank as tlie silt accumnlntes in its bed. 

4. Q. How long have you been here P— For the last four 
years. 

6. Q. The last famino was very bad in tho Nizam’s 
dominions P— Yes ; tho famine of 1309 F. was the worst on 
record. 

6. Q. Was it veiy bad in Telingana P— The state of 
actual famine was never reached in Telingana, although 
distress was severo. Wo happened to havo an enormous 
number of estimates for works ready which Mr. Dunlop, 
the Famino Commissioner, gave us leave to put in hand, and 
so tho necessity of opening famino works on code rules was 
averted.^ Late in the season three test works Imd to Iw 
ojiencd in tho Elgandal district in talnkas where onr pro- 
gramme of work was a little deficient compared with other 
talukas. 

7. Q. You aro better able to withstand famine now tlinn 

you were a few years ago ? —Yes ; as regards tho Telingana 
districts, wo have better storage works and a larger pro- 
gramme of work. , 

8. Q. I notice that some of these tanks depend on catch- 
ment areas whioh can be counted on in case ox a foflnre of 
the rains P— Yes, especially in the Wnrongal district there 
aro certain tanks which can be depended on to ensure some 
oultivatiou even in the driest years. In most districts in 
Telingana this will bo the case if the schemes I have 
designed for connecting tanks with tho larger local rivers 
are carried out. 

9. Q. Have these schemes progressed farP — We have 
not completed many sebomes as yet, bnt wo have a largo 
number m hand and good progress is being made. 

10. Q. Have you any map showing all tlie tanks in your 
ohsegop— The 4 miles to an inch Ordnance Sheets shew 
pmctically all tho tanks ; only one or two tanks are omitted. 
Where a tank is breached, it is marked on the map by a line. 
You see from the map that immediately you get south there 
kre fswer tanks. The system of tanks in Telingana, whcTd 
there is red soil, is most perfect. Tho foimation of tho 
Camatio districts is not so suitable for tanks, and the soil 
is not so favourable for wet cultivation. 

11. Q. What measures do you propose for these south- 
west talukas of the Carnatic districts r — I have proposed 
tn execute tho Benur channel project from the Tunga- 
bhndra river ; tho Muski storage project is also under con- 
sideration. For the rest it is proposed to restore such old 
tanks os it is considered woith wtiilo and execute any new 
storaue scheme which is at all likely to give a good supply 
in 3 eaiu when the rainfall is deficient. 

12 Q. What are the Gungawatl channels ?— They aro 
two channels originating in the Tungabhadra in tbe Gunga- 
wati taluka of the Lingangor district and are working most 
satisfactorily. The lands under them gave a full revenue 
during tho last famino. 

13. Q. What is the area irrigated P — ^Tho area irrigated 
in 1309 F. was 3,130 acres. 

14. Q. Is it in the valley of tho Tungabhadra P — Yes. 

15. Q. Is any extension of these obannels possible? 
— 1 do not think it will he feasible to extend tbe existing 
channels much ; but if the channels ore improved, the culti- 
vation under them can ho extmided. The water in tho 
channels at present docs not do its proper duty ; it only 
irrigates some 30 acres per cubic foot per second of dis- 
charge. We have, however, raised the revenue imder these 
channclB from Hs. 36,000 toEs. 46,000 since the Fublio 
Wofki Department took charge of them. D^e maintenance 


anddistrihutionof tho water is now entirely in tho hands of 
the Fablio Works Department. 

16: Q. (Mr. iiafarattta.Mudttliar .) — How much has the 
ayaiat voider these ehonncls increased P— I do not know 
exactly ; the area has inoreased more in proportion than 
tho revenue, because tbe Bevonno Department have been 
lowering ' the rate% Double-crop ratoj wore reduced 
from if to 1}^ tim'& single rates, bnt I understand tbat- 
this will again be altc^. There were 1,100 acres of 
sugarcane under these channels in 1309 F. 

17. Q. (iflSe PrwWen^.l— What is the Moosapett project P 
—It is a tank-fillin" project situated in tho Mahbi^nngor 
district. A channel is taken from a local river, on aiUncnt 
of the Eistna, to ‘fill a large number of tanks. Tho river 
rons only daring tho rainy season, and so wo can only make 
use of flood water in this project ; after the rains tho river 
rapidly dries up. 

18. Q. How mnoh land will tho Eistna project com- 
mand P—Hlie District Engineer reports it will command 
200,000, acres in tho Baiohur Doab (tho country between 
tho Eistha and Bhima rivers). 

10. Q. Is there any other project for storage on the 
iCistna P— There is no project from tho Eistna. In its 
couTsethrongh the dominions the Eistna runs in a very deep 
bed and is very rapid. Where it passes tlirough tbe Nalla- 
mallai hills the gorge is very deep and tiio current is inpid. 
The olmnncl from Narainpur (the Eistna project) is the 
only feasible project we have. 

20. Q. Is it of tho same chaneter when it joins the 
Tungabhadra P — Yes, and the current is so swift that it car- 
ries sand in suspension. In the dominions wo have tO exer- 
cise considerable Ciiro in the site we ohooso for the oif-tako of 
a channel from.a river ; if tho off-take is ritnated where tho 
tall of tho river is great and the current strong, tho result 
is much sand held in suspension in the water entering the 
channel ; this is cither deposited in tho channel or on tho 
raynt’s fields, and is, in either caeB, a nuisance. When de- 
posited in tho rayat’s fields the outturn oftho crop is lessened 
Dud the rayat, iraorant of the true cause, says “ that the 
water is not good for irrigation.'* 

21. Q. {Mr. Bajaratna Afuefalia}'.}— Isthat .why tho 
people prefer what they call “ black water ’’ to " red water *'p 
—Yes ; the black water contains fertilizing silt and the " red 
water ’’ contains sand. 

22. Q. If tho Eistna carries sand, it will d fortiori cony 
silt? — Yes; such is precisely the case also witli the Goda- 
vari. The late Sir Vikar-nl-Oomra repaired nn old anient 
aceross tho Godavari to supply water to lands ih bis 7 'ai 7 tr in 
Elgadnb. I was asked to report on this some time ago. I 
found tho aniout situated huf-way down a cataract in tho 
Godavari whero, of course, much sand was held in snspen- 
sion by tho water of the river ; the fall of tho channel was 
also great, and all this resulted in much sand being depo- 
sited on the rayut’s fields and tbeir usual complaint oMuttlie 
water. This channel passes tbrongb several tanks, and 
below the first tank, where evidently tlio sand In suspension 
is dropped, tho complaints ceased. 

23. Q. Have yon any other big projects P— Wo are now 
enquiring into one from tho Godavari. 

24. Q. 'Hint means a dam over the river; would that 
be easy? — Yes, 'the easiest thing possible. Tho site of 
tho proposed dam is at the top of a rapid and the hod of 
tlio river hero is sheet rock, 

25. Q. You are now in the preliminary stage ? — Yes. 
Like other projects wo propose, if tho proliminary stages 
point to the likelihood of success, oxcouting tho project by 
sections. In the dominions we have no proper idea of tho 
discharge of tho rivers at different seasons of tho yoar, as 
no obsotrations have,' as yet, been made. Tho only river, of 
whioh we have any knowl^ge, is the Mbosi. Our projects 
are thus, as far os possible, designed to bo carried out in sec- 
tions ; a second section is carried out if the supply of water 
proves adequate. Meanwhile, all mosoniy works which in 
any wot confine the width or discharge of tho channel oi'c, 
in the first instance, made largo enough to cany tho supply 
which will be ultimately required. 

26. Q. Aro you now taking gauges of tho rlvorsP— We 
have now commenced to do so. 

I .• • 

27. Q. How many tanks have yon got in good working 
order P — should say about 1,000 major tanks. I cannot 
say how many minor ones. 

2S. Q- Yon gave on page 3 of your mcrnoiandqni'.a h'st 
of tanks whioh hold water during the last famine P— Those 


Not 




BBLBCTtiD 


Blrb only a fow iyiiicAl cases. With ,to the Avannr 

tanks, tho printed riguies mo ■wrong. Tko freo ontch- 
monl aroa sliould bo square milca and tlw compinca 
, shonldho 4 sqnaro ratios. • 

20. Q. Which of tho tsnlcs ore in good order P— Cortainly 
' not half of them. Mom than half of them may bo pold- 
ingsomo revenue, hut thoy nro certainly not tn on offi- 
ctent slato. 


30. Q. mnl is tho exact area under wet cnllwation P— 
Wo con only ascertain that >y finding out tho amount of 
remissions that have been given nnd deducting this amount 
from tho cro-<sroTonne: Tho remissions nro very largo at 
present owinff to iho largo nutnborof tAiiKS much oro^iB 
disorder. I have not tlio figures of tho romissions with 
me. Tho remissions during Inlo years have been vciy 


large. 

. 31. Q. You ha'TO a table on page 10 of your ^memo- 
randum showing wet cnltiration in tho Tclingana districts. 
J)ocs that include wollsP — ^Ycs. 


32. Q. As to tank repairs, ■will yon be so good as to toll us 
hotr they are kept np P — As for as tho major works arc con- 
cerned, wopioposotoput tho maintenance in thohando of tho 
Public Works Doprtment. I think this ■udll ho necessary, as 
tlin natnro of the work necessitates a trained staff being in 
charge. In tho case of tanks, thoy am given certain defi- 
nife minimnm dimensions sucii ns hcigiit of lund ohovo 
maximum water lovcl, breadth of bund, length of eseape- 
wuy, etc. It is abrolufcly necessary that thoy shonkl bo kept 
lip to these dimensions. Again, tho length of escape-way 
is calculated cn the ramo empirical farmula in nil eases and 
it is nt tlic best approTimnte. Information is required 
direell]' it is ascertained that tho allowance made for tho 
dispov.!! of surplus ■water is fnmfiioiont. Tho case of 
channels is preeit'oly tho aamoand, in addition, a trained 
staff is furtW required to manipulato all scouring sinices 
in chnnnola and so oiivialo tho nuisance from tho accumu- 
lalion of silt in tho hcd. To oxoenta all this work cllt* 
eicntly, it is necessary iliat the maintenance should bo in 
the hands of a trained staff under the orders of tho Fiihlio 
Works I^partnicnt. Oilier than this there is tlio noees- 
sily of collecting data for guidaneo in fnluro designs and 
wliich eon only bo done by a ixnincd staff, I liave found 
from experience that when tho maintenance is in tho hands 
of the llwnuo nnlhoritics irrigation works mpidly get 
inlo disorder. Especially is this tlio rase when channclB 
arc concerned. Tlio channels under tho Itorenno nutlio- 
riticH rapidly blossom out into pikotaf nnd unlicensed 
sluices ; below* each of tlicso n bund is thrown across tho 
rlinnno] and very soon the rhnniicl becomes in a most inclli* 
rionl state. Itovcnuo ofliccra have often explained to 
mo that if each tliingn am allowed more revenue nccrucsi 
hut such is not tho ease, as it is dona la tho detriment of 
osisiing rcYonuc. Again, when clearing n channel of silt, 
Itovenno oflicers never know what width tho bed should In 
elo.iTed to in its various sections. 1 am decidedly of tho 
opinion that tho maintenance of nil minor trorks should 
he in tho hands of the village ceinmunity, or some one 
interested in the cnltivation under it, under the snpen'ision 
of the Public Works Department. 

33. Q. Is there any institution hero liko tho ibuifi- 
maramat In Mndrss F— There used to be, but it lias fallen 
into disuse. 


84. Q. You say that estimates, amounting to 
Its. Gi,()8,9S7 for 638 works, have now been sanctioned by 
your Oovemment. That onght to keep you going for a long 
time ?— The vast majority of these works nro already in 
hand. Tlicsc estimates refer to major works in the Tolin- 
gana dialriots only, 

86. Q. What aro you spending nowP How much do 
yon propose to spend each year? — I Imvo advised tho 
(lovcrnment to spend 26 lakhs a year on irrigation works, 
last year we spent tomo 17 lakhr. We have hcon gtndu- 
ally working np the expenditure. When I came hero tho 
GxpendituTo ■wa^* only 6 lakhs, and I have now worked it up 
to 17 lakhs which includes cxpcnditnro under tho"Koiv 
Sehomc." 


80. Q. Mftir-JI/ireteiixic.}— “Tho ”Mcw Bohomo* 

expendituro being 6 lakhs P— Yes, about 6 lakhs. 


37. Q. Andyou propom that tho Nimm’s Government 
shoiild givo 20 lakhs n yosrP— 1 propose that 16 lakhs 
should ho given from tho rovenuo *, 5 lakhs should bo raised 
by loans; and 6 lakhs l« cxpendoil under tho “ jC?ow 
Scheme." That is my proposal, hut it .is net os yet 

ttUQCllOQOu* 

39. Q, {Mr. Miff/iam.)—Jii the Mahrallwara diidricU 
yon have practically no tanks at all ?— Very few indeed, and 
Vol. IV. 
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thoio nro mostly sitastod in Ilandor on tho borders of the 
.frapoan plateau. Sotcoe 

89. Q. Yon have irrigation channels from tho Tunga- Allen. 
hhadrnP — Yos. ,, 

40. Q. There is n good deal of well cultivation P— Ye s ; 

I havo given the fignros in my memorandum. 

41. Q. You havo only river dumnols in LingsugnrP— 

Yos, and a f ow tanks, which latter aro in disorder. 

42. Q. I understand that most of the wot cnllivation in 
tho Mahrattirara districts is under ■wells?— 1 am not well 
acquainted with tho Mahcsltwara districts, but I believe ' 
sem is tho cose ; Mr. Dunlop will, howovor, inform you on 
this point. 

43. Q, What dooa tho area irrigated by river chnimcls 
amount to P— About 4,000 notes. 

44. Q. And whnt under tanks F — That I cannot toll yon. 

Wo havo n fow tanks, but tho total aroa under tanks is not 
groat. 

46. Q. Yon know enough about tho Mahrattwara districts 
to stato that the area under tanks cannot ho largo P — I know 
sufficient to stato that it cannot ho largo. 

40. Q. So that tho irrigation must ho mainly from 
wollsP— I holiovo it is mainly from wells. 

47. Q. Eeforring to tho tbreo Carnatic districts, you say — 

'* Of tho estimates prepared by tho staff, estimates amount- 
ing to Its. 10,53,438 for 39 works havo been sanctioned by 
Government; rstimates amounting to. Its. 19,100 for four 
works nro awaitinir sanction ; nnd estimates amounting to 
El. 7.5G,950 for fivo works aro awoiting tho approval of tho 
Cliiof Engineer." Whitt uorks nto theaor — Tho Bonur 
project, estiinsto Bs, 8,14,000, is ono of tho sanctioned 
estimator ; nnd tliero nro 38 smiiller works mostl)* tanks, 
of which tho SIrirall tank costing Es. 41,000 is tho 
largest. 

48. Q. I thought you were not doing any tank works? 

— In the tlirco Cnrnatie districts wo aro restoring some of 
tho major works. 

49. Q, Aro they filled from the rivers ? — No ; tlioso wo 
have taken in hand, with ono sinoll exception, depend on 
their own cntcUmcnt ams. 

60. Q. Yon aro providing tiro lakhs of rupees for 38 
smaller works?— Yes, for major tank repairs. 

61. Q. And there nro estimates for works awaiting 
sanction amounting to seven lakhs of nipecs P— Yes ; nno 
of these is for an Impounding reservoir in thollluski 
valley, n trihnteiy of the Tungabnndro in Liiigsiigur. The 
remaining four works aro smaller. 

62. Q. la it possible to do anything from tho 1'ungs- 
bhndraP— There is the Benur project; but there ia no 
other-proposal. I think that, with a suQieient supply of 
water, the area under tho Benur project might be extended. 

63. Q. Not anywhere else P— To no great extent, 

64. Q. Wliat other channels nro there P —There nre tho 
two Gungawntii cluinncls situated above Benur; nud the 
Bcechnl rbannols silnnlcd below. 

65. Q. Is tlioro no farther scope for chnnnoIsP — I do 
not think so. 

66. Q. I snproso tlmt if n largo reservoir worn mado on 
tho Tnngnblindro, 03 proposed, above Hospet, to hold 60 
and 100 feet of water, could yon improve tho area under 
the existing channels P— Tho orca under Giingawatti and 
the Becclml chnniiols might bo slightly extonded, but no 
now country would bo taken np, 

67. Q. By means, I presume, of a cold-wcatlicr supply? 

—Yes, by mrans of n cold-weather supply in the existing 
channels. 

68. Q. Would yon ho _nhlo to toko off no new channels ? 

—No. In mality irrimtion from tho Tnngabhndro on onr 
side of llio river la limited. 

60, Q, If you could store wolcr, could you not extend 
the area?— I think we should ho nblo to extend it consider- 
ably under Benor, and alighlly under Gungawntti and 
Bccchal, making somo 8,000 acres in all at most, 

00, Q. You would lengthen tho cliahnolsP— Wo should 
longthon tho Bonur and Becchal oliannels. Tho irrigahlo 
land on onr sido of tho Tnngahhodm is limited by tho 
confomiBtion of tho country. 

Cl. Q. What is tho Sirwnll tank P Is that ono of tho 
89 works sanctioned P— Yes; and it will cost somo 
Its. 41,000. 

C2. ©. Is thoro aiw possiWlilv of having rain-fed tanks . 
m tho Mahratlwara districts P— No. Ido not think they 
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Jtir. would 1)0 of any uso. 1 propose making largo rircr-fcd 
P. Roieoc’ reservoirs, as tl )0 desire of the Oovomment is to improve 
Alien. the drinkmg ■tmtcr-snpply in the Hahmttwara disteicts. 

Air. Dunlop will tell you more about this than 1 can. 

Irrigation under such tanks would have to ho eneoumged 
in order that the Government should have some return for 
their money. In years of failure of the rains the water 
would bo conserved for drinking purposes. There is not 
■ likely to bo more than 1 or 2 per cent, return on such pro* 
jects. 

63. Q. Would you tap the smaller riversP — ^Wo should 
tap only those which had n catchment area of about 200 
sguaromilesatthesitoofthooIE-tako. There are remains 
of old works intho Mahrattwara ^stricts. 

, 64. Q, Are old works good assets P— Tes, ns frequently 

wo have nearly to fill in a breach to restore a tank to a 
stato^ of olliclcncy; in this manner in the Tolingana 
districts wo have had very largo returns from very Bmidl 
works. 

63. Q, Tlio only possihle new work of a protective 
nature in the Cnmatie is the Eistua proicch? — ^Besides 
Bonur projeet and the Alnslii project, both of which are 
protective, iho^only remaining large work is tho l^stna 
project and this is a most enormous work. 

66. Q, What area would it command P— -Tho District 
Engineer in charge reports that it commands 200,000 
acres. 

67. Q.,(jUr. JIfttir.il/aeicnsie,)— Have you thought of 
a canal on tho right hankP— Somo fow inquiries wero 
made, but the matter was not pushed very for, 

63. Q. (dfr. ^pAttni.)— Yon would roqniro a very 
high dam P — do not think so, but tbo whole projeet has 
not os yet been tbnisbed out. Tlio area of tho land culti- 
vated might ho limited by tho discharge of tho river. 

69. Q You do not meditate a stomge scheme P— No ; 
no such scheme is meditated. 

70. Q. (The Pretident.)~T]ie Deccan project will 
reduce the low watcr dlscharge of the Kistna to practically 
nil. I am oftho omnion that the greater part of tho hot 
weather dbcharge of both Kistna and Godavari comes foom 
the Nizam's diminions. It oozes out of tho trap forma- 
tion. 

71. Q. Would tho Bombay works affect the diaohaTgo of 
the Godavari very much P — JNo‘. 

72. Q. When is the taii crop sownP — The sowing 
commences in November. 

78. Q. For how many months is water required for tho 
tali P— Tho rice crop itself requires water for three months. 
If a large area is planted, tbo fields are not sown simulta- 
neously, and thus a supply maybe rcquiiod for four or more 
months to tho whole area. 

74. Q. Would it ho worth tho while for the Nizam’s 
Government to consider tho question of stoiago in the 
Kistna river P — So far ns I am aware, no suitahlo storage 
scheme could he devised on the BListua which would ho 
beneficial to the Nizam's dominions. 

75. Q. Is there any site for storogo tanks on the 
Kistna P— It is vei^ rapid all through tho Nizam's domi- 
nions, and I do not think wo could construct n rood reservoir 
there I 

76. Q, Is anything possible where the Tangahhadra and 
Kistna foinP — No; Ido not think any tiling is possihlo 
there. Below the junction tho river runs through a gorge 
in tho Nallainallius which is high and rocky country. 

77. Q. In Madras they are discussing tho possibility of 
taaking a big dam and reservoir, 90 miles above Bezvada, 
■Jhoj contomplete maldng the Janrf 100 feet nWe the hod 
of tho Kistna. If that piojcct is carried out, Avill it result 
in any good to your side P — I do not know tho site exactly ; 
hut so for as the locality is known to me, I should say it 
would do us no good, as the land on our side is high and 
rocky. I am, however, going there shortly and will inquire 
into the matter. 

78. Q. Kcgarding tho Tolingana districts, you only 
repair breaches and put old tanks in order P— Yes ; we only 
repmr the old tanks. And tho financial results arc always 
favourable. 

70. Q. Have you any coses of tanks being made de 
MojiH) P— No. Wo have throo suoh projects ; hut I do not 
think they will give suoh good results, as tho old ones wo 
have already put in order. 

80. Q. Have you any instance of a tank boing wholly 
made afiresli ?— No ; we have no such instance. Wo have an 
estimate of a channel which will give 23 per cent, in tho 
* Manjira. 


81. Q. I mean storage works ?— No. Tlio Muski is the 
only such project which is fully prepared. 1 ho estimated 
results amount to 16 per cent. ; but 1 do not think wo shall 
get more than d or S per cent. 

82. Q So for os I know, 4 per cent, is considered a gool 
return for a storage tank ?— Yes. Ido not think we shall 
get such a good return as indicated in tho estimate. 

83. Q. Wlmt credit is taken in respect to these works P — 
Wo havo_ no particular system of making accounts. Wo 
taka credit for the, whole rise in revenue duo to tho supply 
of water. 

84. Q. You take an average of five years of tho previous 
revenue and credit yourself with the difference P — Yes. 

85. Q, Doh't the Bevenue Department make up tho 
accounts P — No. I make them up myself. 

86. Q. That is an excellent plan. Bupposo you havo 
to inonr further oi^enditure on a tank other than originally 
sanctioned P — ^That is added to tho capital account. Charges 
for maintenanco only are met from thorevenne. 

87. Q. If youmakc any considerahlo repair, yon call it 

capital?- Yes. ‘ 

88. Q. I think they do that in most Native Btates. 
Capital account really includes heavy msuntcnanco P — Yes. 
Wo havo not introduced any proper ^stom of keeping 
accounts as yot. 

69. Q. I wautto know what value you attach to theso 
pcrccntageB P — ^Bevenno authoritiCB give us tho returns, and 
wo also have tho returns prior to our taking the work in 
hand. ' 

90. Q. Is it the business of any one to scrutinizo them P 
—So. 

91. Q. It is merely made np for your own information 
and benefit P— Yes ; and also in order to draw attention to 
any work which docs not yield revenue up to our estimate. 

92. Q. Have you any statement showing tho gougings 
of rivers P — Only for one river, tho htoosi ; we ore only now 
introducing tho system and fixing up gauges. 

93. Q. Do yon keep np a record of tho behaviour of your 
largo tanks in regard to dales on which they fill, etc.?— Wo 
have not done so in the past ; wo aro practically now only 
just making a beginning. 

94. Q. Is any record of tho rainfall kept P— Yes ; we keep 
a record and so olso do tho Bevenue Department. 

96. Q. [Mr, Jl/ftir-JIfttcicus/c.)- Under tho existing 
stato of things, aro wo to .understand that tho majority of 
tiinks in the Telingana distriot would dry up in a season of 
drought ? — Yes, as at present supplied by their own catch- 
ment areas. 

90. Q. You think they would not fail if connected with 
tho rivers P— No ; not if connected with rivers which have a 
c.'itchment area cf 200 squan miles at tho site of off-tako cf 
supply channel. 

97. Q. Would that ensure their not foiling P— It would 

prevent absolute failure and would ensure water for irriga- 
tion for a considerahlo arco. During tho late famine the 
Avnnur tanks in Elgoudal irrigated their full ayahat ; they 
are supplied by a channel from the Mnner river which has 
a catchment aiea of some 900 square miles at tho sito of tlio 
off-take. ' ' 

98. Q. Even woro you to havo an ahsoluto failure of 
rain— a rainfoll_of 10 inches P — Wo Iiave never had so small 
a rainfall as 10 inches. The ininiinnm rainfall we Kavo had 
during tho last 25 years is 17 inches. That was in 1899. 
] find that the supply to tanks is not so luuoh affected by 
the vicinity of hills as by tho chaiastcr of the soil in their 
catchment area. A catchment area of trap hills and black 
cotton soil ensures a regular and good supply of water to 
the tank. 1 have an instance of a tank in the Indur dis- 
trict, called tho Kalvarol tank, which has not a very largo 
catchment area (12 squire miles), hut in the catchment area 
of which one or two. isolated trap hills and a great deal of 
black cotton eoil occurs ; tho find year wo closed the breach in 
this tank, sugarcane was planted underneath it which speaks 
well for tho rayats' estimate of tho perennial nature of its 
supply. 

99. Q. It is quite otherwise in tho Carnatic districts ; 
they aro nttcily unprotected ?— They are not well pro* 
tcctcd. 

100. Q. You havo two big schemes in hand: one on the 
Tnngahhadia and ono on tbo Kistna P— Yes ; hot 1 do not 
think tlio Kistna ^cme comes within the range of practical 
politics for the Nizam’s dominions. It is a gigantic af^r 
which will cost a croFO of rupees. I hope to can^* out tho 
Bonni project, which will irrigate 10,000 acres, and tho 
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Mnslci ^rojo^t irliicli will inimlo G,000 ncrcs. . Thcso two 
will assist in protecting tlio Lingsngar district. 

101. Q. Istliatoll that is possible?— Wo intend also 
repairing the oristing lonks. 

102. Q, What will that add to thoirrigatod area P — ^Abont 

10.000 acred, bat that w^l not bo nrailablo in &mino 
years. 

103. Q. All tkat thcso two Beliemos will irrigate will bo 

16.000 acres. ThcKisnta schemo which will irrigate 200,000 
acres is the only hope for any real protection ?— I am of 
the opinion that the smaller schemes mentioned will protect 
Tdiigsogar. 

101. Q. If tbo rcsorroir on the Tangohlindra is built, 
that will play into jonr hands? — Not very mneh. The 
irrigation under Gnngawatti, Bennr, and Beeohal channels 
might bo fnithor extended by somo 8,000 ncics. 

105. Q- Besidps tbesp, tho only raatorial assistance yon 
are likely to obtain is £rom tho big Kistna scheme P — Yes. 

106. Q. What about tho extension of wells in tho Carna- 
tic P — liave not studied the suhioct, hnt I fear there is 
little clianco. 

107> Q. The Gungawntti eliannela have helped in years 
of scarcity ?— Dniing tie scorcity of 1807 the Gnngawatti 
ciannols proved tot}' useful. The work ]<coplaof 21 villages 
found work on them daring the famine. 

103. Q. Bid the villages under the ohannols send no one 
on tn relief works? — I cannot toll yon for certain, hnt I am 
reliably informed that tho work people &om 21 villages 
fonnd occupation on the cultivation under tho channels. 

100. Q. Tho Gnngawatti channels irrigate 8,000 acres ?— 
Yc«, something nndor 4,000 acres. 

110. Q. Can yon tell mo something nhont tlio dasthand 
system ? — Tho dasthand system is employcd^only for tho 
raniiitenaneo of tanks. It is not suited tar major fainks, ns 
the ranintcnnuco of these tanks requires professional know- 
ledge ; but the system is well suited for minor works. 

111. Q. Arc the tank's repaired and then handed over to 
dasthand-w to maintain P— This has been dono in tbo ease 
of two isolated major works only. For the rest major works 
when repaired are maintained by tbo department. Many 
tanks which wore in an cfScicnt state wexo givon out on 
dasthand. In eases where largo repairs aro reqnirod theso 
arc repaired by the Government, and, during tho period of 
onr onciations, tho dasthand !s mspOnded and resumed on 
coni])Iolion. As regards other inefficient works given out on 
dasthand, tho repairs reqnirod to whieh aro not so great, I 
have rccommondod to Govornmont that tho dastbandar 
must ho required to bring them up to standard dimensions 
witliin n rcnsonablo number of years. 

112. Q. Bid _nny dasthandars take tanks over in o 
brcaolicd condition ? — Yos, they did. Tho system was not 
worked properly. As only those tanks which wore in a 
fairly cfficiont stato should havo boon leased out^ Tho 
TaUiqdors misread tho instruotions and leased out all sorts 
'of tanks on dasthand. 

113. Q,. Is not 10 per cent, an cnoimous charge for raain- 
(cnanco ? — ^Yes, it is. Once tho tank is put into good order, 
the Fiiblio Works Doparlmont can maintain it much more 
cheaply. Tho difBcufty lies in keeping up an establishment 
for minor works. 

114. Q. But given an establishment, do yon think it is a 
good way to keep tanks in order P — I consider tho dasl- 
bandar can only apply to minor works. Giron a dastbandar 
iut'.-rcstol in the cultivation under the tank, I consider 
it is a good method, but Jie must be looked after. If there 
is no Bui-h person available, I would put the tank in charge 
of the village community. 

115. Q. ITow would you look after a village community ? 
In tho same way ns wo look after a dastbandar. If the 
tank is not rcpaii^, wo caneffi thoxemissions for tho year. 

lie. Q. Does tliat nsnally hare the desired oCcetP — Yos ; 
it works well in Indur and Mehdak, hut much depends on 
tho individuality of tho Talnqdar. 'Iho Ist, 2nd, and 3rd 
Tnluqdars aro (ulowod to grant cortiiioates, and these men 
have the granting of Ircmissinns. iiomo of them grant the 
remissions without visiting tho tanks and merely on the 
request of tho dasthandars, 

117. 0,. Would yon propose that the cert! licates should 
bo n.antcd solely by tho Uistrlct Kngineers P— I fear they 
wound be unequal to the task. It would reqniro'also a largo 
establishment ; it would bo better to allow matters to stand 
ns they am. But I would recommend a thorough supervi- 
sion. 


118. Q. Yon think tbot tlioir work should bo carefully 
ebockod P— Yes ; they rcqoiro to ho looked after. 

110. Q. Of what does tho work of mnintonanec consist f 
—Tho work of msintonnneo generally consists in keening 
tho bund to a fixed level about tbo maximum water level . 
and other oartb-work. • 

120. Q. Is them any clearance of channels ?— Practically 
none on minor works. Bnt there may he a deal on major 
works, ns, in tho event of n tank affecting tho cultivation of 
two or mom villages, the main distribufan channels am 
maintained as far ns tho fields of tho lost vilkigo affected. 

121. Q. Is thcro any clcaraneo of prickly pc.atP— ITo. 
Wo have none hero. 

122. Q. Is thcro any masonry workP— Practically none. 
Thcro might boa little dry stonework at times, but ynnmay 
take it that, on tho whole, tho work would bo mainly earth- 
work. I havo issued certain instructions for tho gnidnneo of 
District Engineers in drawing np plans and estimates for 
major and minor works wliioh I put in.^ Thcso instructions 
are mainly based on Colonel Cnmpboll’ii instructions for the 
gnidancooi tbo tank maintonanco scheme parties in Aladras; 
1 fonnd these insfrnctions wore incomplcto and incorrect 
and BO issued thcso farther instructions to provide for whom 
Cblonel Campbell's in^tractions failed. The revonno state- 
ment is the basis on which a decision os to the estimate is 
arrived at. Tho statement shows tho roronno derived for 
five years before tho tank breached or fell into disorJor 
(if possible) and for five years since ; also tho increased 
rovenuo derivable according to tho Bovonno officer's estimate 
and iho Engineer’s ostimoto. As a rule, wo only spend five 
years' revonno on a tank. 

123. Q. In theso eolenlations yon take tho rovonno from 
tho ayahat less remissions P— Yos. 

124 Q. Yon do this in coujnnction wiCi tho village 
offleors. You get tho lignros from tlio Talnqdar and inako 
lip an cstimatoP — Yes; and if thoro is any diCcrcnco, wo 
havo to cormspond with iho Rovenuo officers and obtain tho 
final views of the Ist Talnqdar. 

126. Q> If yonr figures axe accepted, you take it that the 
difference bctwcon tho old and now rovonno repmsonts tbo 
rosults of 3'oar operations P— Yos ; it enables us to come to 
somo decision as to tlio value of the now work. 

126. Q- I suppose thero is great diffionlty in obtaining 
sanction to works of a purely protective character P — None 
of such character havo boon undertaken, ^o Bonnr 
project would bo pcotectivo as well os produotivo. 

127. Q. If tho inigation of 3,000 acres under tho 
Gnngawatti clinnnols protects 21 villages, 1 suppose wo may 
take it that 10,000 acres will protect, in tho same propor- 
tion, 63 villages. When a tank is repaired, 1 snpposo a largo 
amount of waste land is made available for estivation P — 
Not much land which was actually waste; bnt the land 
which has gone ont of cultivation through tho tank breaoh- 
ing or fallmg into disropair is taken nn arain. In mony 
COSOS thoro is some furtoor extension ana then now land is 
taken np. 

128. Q. In Warangal, whoio tbo popdation is sparse 
havo yonfonndany diffieolly in getting wet cultivation taken 
up? — ^No. Tho only place where we havo experienced the 
least diffionlty is in Sirpur Tondur. 8iipnr Tandur is a 
remote jnn^'yplaco and tbo people are bacl^rd and primi- 
tiro. Butin Siipur Tandur wo shall not be affie to do 
very much. 

129. Q. But yon havo no fear that in tho more developed 
places oil tho wet lands will bo taken up P— No. 

130. Q. In regard to the Benur project you would not 
havo that fear P — No. But it might take a little longer 
to all the lands taken up than in tho Tclingana districts. 
In Lin^ugnr tbo soil is mixed, black and red. Tho land 
would all bo taken up ovontnolly, bat not so soon as were 
the project situated in Tclingana. 

131. Q. 1 snpposo &o black soil districts are hopeless P — 
It is difficult soil to irrigate. Wo havo in Nandor a tank 
called tho Sirala tank under which thero is muoh black 
cotton soil, and wo aro experiencing much difficulty in push- 
ing irrigation under it. 

132. Q. What, in your opinion, is the canso of this P — Tli** 
raj’nts prefer tho dry crop on account of tho ease with which 
it can bo sown. Black cotton soil is difficult to pxOparo for 
wot crops and decidedly difficnlt to plough for web crops, 
requiring extra strong bnllockB to work tho plough. 

133. Q. Is there any chance of using the water from tho 
Wardha river?— I do not think so.- I am only personally 
acquainted with a small porliou of !<« hut 1 havo reliable 
reports as to the remainaor. Tho conformation of tho land 
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on citlipr sido is difHonlt. Port of ^tlio Wofdbfl runs 
Ihrougii tho Sir Ticor-ul-Oomrali Jogir. 

134, Q. Do Ton see nny fear if cnconrogoinent is pvon to 
tlio extension of wells in Tolingano that tlio people will 
refrain from taking up wetlands under tho tanks r— So many 
questions ariso and so muoli interforeneo oeonra with the 
working of tanks. Dast year I found that a man had a 
channel dng from a duico in a tank to his wclli tho water 
was flowing into his well, and out the other 6ido> on to his 
lands ; this land wasi of conier, being classed as irrignted 
from wells. Tho samo man had drained tho tank almost 
dry by letting water to waste ont of tho sluices in order to 
grow a tahi crop in tho bed ; tho labi crop in tho hed was 
supposed to he under wells, but in reality the water was 
being supplied from a tank above. i 

136. Q. I am spoiiking of wells outsido tlio area iirigablo 
by tanks P— Tho instance I have given was sitoated outside 
the ayaiat of tho tank. 

136, Q. But that was a ease of flagrant abuse P— Yes; 
but licar Hint so many sneb cares would arise. 

137. Q. IVlmt I wantto'knowis, if you cneoumgo tho 
digging of wells outside iiio ayakat have } ou any fear that 
it would diseonrago people from^ taking water from tho 
tanks P — Tho difiiculty would ariso in the working of tho 


systom, so many abuses would ariso ; if a well wore snno* 
tioned to bo dug outsido tho ayakat, it would, if the man 
were a village oflicor, probably bo dug within tho ayakat. 

138. Q> Bajaratna, JlTuifaftor.)— In calculating 
increased area of a new project, yon say that you take tho 
difference between the "^ow luvcnno" ond tho former 
ro'onnc, and that represents tho profit. Supposing there 
was a largo area of dry land in occupation, don't you exclude 
tho dry assessment and take the dilTcrenco between wet and 
dry P— Odr system of accounts is very Imperfect still. 'ITie 
course yon suggest is tbo proper one. 

ISO. Q. In unoccupied waste lands you would tako both 
tho land and wator*raica P — ^Ycs. I think wo should crodit 
tho whole rise in Tcvcnuo due to the supply of water 

140. 0,, With regard to tho dasthand scheme, would it 
not bo better to vary tho rates of remission for different 
works instead of having a uniform rote P— That has been 
recommended by some of the District Engineers. 

141. Q. (ilfr. Have yon anything 

to do with a famino programmo P— Wo have no definite 
orders to compile a famine programme. Tiio estimates 
already' sanctioned and those being framed are considered to 
be more than sullicicnt to meet any dcmnnds'that are likely 
to he mode on ns. 


IfE. A. J. Dnirtop, C.I.E., Revenno Secretary, Hydernhad, Deccan. 
{Bydcralad, SIH Felruwy 1903.) 


1. Q. (Tke Dreiident .) — ^IVo have received interesting 
papers from Mirions gentlemen connected with the Ilydcr^ 
ohad State, hot we do not know how inncli attention shonld 
ho paid to them P— The officers, who have sent in written 
cvidcnco, hnvo nil been specially selected and are qualified 
to givo opinions on tlio subject of irri^tion in His High* 
ness tho Eizam's dominions; hloulyic Abdul Kadir is a 
Subadar, nndformcrly Taluqdnr, who has bad many years’ 
experience in tho Tolingana ; Hr. flni Hnrlidbar is the 
Snbad.ir of Wnrangnl ana was for a long time on the Bon^ 
of llovcnno j Jlonlvio Abdur Baiiim is turvey Settlement 
Officer ; Shalk llnliomcd used to bo under mo in tho Survey 
Deparlincnt, but is now Taluqdar of Nalguudn. Of these 
Moulvie Abdur Ilnbim is in Uydcrnbnd now j and if the 
Commission would like to examine him, ]io ran bo asked 
to appear. Be is a reliable and intelligent officer. lie is 
now working in tho Kalgunda district, 

2. Q. Generally spe.'iking, Hin subject of our research 
in Hyderabad ii to find ont how far tho State is prepared 
to resist fnraiiiD and to ascertain wiml perventago oi the 
country is protected ?— Hay I explain sborlly how xvo 
stand? Tbo Hyderabad Slate is divided into two jortions, 
•ti’r,, tbo districts of JIaliratwora and Tclingaua. Tlic 
former is divided into two divisions, namely, Ibo C,xmntic 
bordering tbo south-eastern portion of tlio Uombay Presi- 
dency and tbo north-western jiortion of tlio lilndros Presi- 
dency, A part.ion of this ^traet is _ in the famine rone 
where, ns in filiolapur, there is a scarcity every few years. 
In the Jlahratwara proper, including Aunmgnhatf and 
ether districts, there have liccn few fnmincs. We had n 
very bad famine in Aurangabad and tlio adjoining districts 
lately, but these districts hnvo not sniTcred severely for a 
number of years prv'viously. In 187C late rain happened 
to fall in Aurangabad and llio crops did not safler. I 
gen cmliy liken Anrangabnd and Farbhnni to the Berats. 

3. Q, (Jfr. jlfuir-A/ocl-cacie.)— The famine wns very 
bad in the Berars tins time?— -Yes; but famino is verv 
roro there. Lingsngur and Bairliiir are situated in the 
Carnatic, and these ilistriets frequently suffer from scarcity. 
Yet tlio rayats oro not so badly off os ono would expect to 
find them under tbo circamstanccs. Bomctimci they girt 
n bumper crop after n -year of dronglit, and they aro so 
accustomed to tiroes of scarcity that when they linvo a 
good crop, they store ngain for themselves and A-arbi for 
the cattle against bad times. 

4. Q. 1 suppose tbo population is not very dense F— 
About 130 odd to every square mile. 

6. Q. How does this district show up in the cenvus 
with tho rest of tho district P— The falling off of the whole 
dominions was 3 per cent, i have net got tlio figures hy 
district 

C. Q. (27ie President.)— Yom generally liave an in- 
ctcx'oP— Yea ; we have an increase from G to 10 per cent, 
ordinarily. In 1900 there vnis great mortality and besides 
many of tho villagers cmigmtod during the famine and 
havo not come back. In Lingsugur and Raiehur there 
was general scarcity of drinking water in tho villages far 


from tho rivers. Water there is frcqiiratly btnekish, and 
tho people are in great diflienliirs about it in dry seasons. 
In .Mniiratwara tlicro arc, broadly speaking, no irrigation 
Works, the ' people being dependent on d^iy cultivation and 
garden cropi under wells. Tim wells are limited in number. 
Tlierc ore no protective measures in Alabmtwara against 
famine. Wo want a survey to see where itis possible to 
bund up the rivers and nalas to store water. During 
the last famine wo lost over 7i)0,iX)0 head of cattle. Prac- 
tically there is no protection against famine; wo do what 
wo can to get wells sunk. In 1310 Faslt we gas'u 4 lakhs 
for sinking wells. In 1900, 12 lakhs wens given ns advances 
for cattle and seed. 1 should like (o explain our system 
in regard to wells. In Tclingana and Mniiratwara the land 
settlements are different. Malirotwarn is on nil fours 
with Bombay, ‘ilicrc tbe|icop1o may make wdls without 
permission and at tho ro-sctllciocnt no increosed asBcssmcot 
IS token. The land contiimcs to bo assessed ns dry land. 
Tlio rayats lire cncouragod in this way to make wells. In 
Tclingana tho case is different. Wo havo so many tanks 
there on wliieh wo are depondcut for ros'cnuo tiiat we 
rannot nlloiv the same^ favourable conditions, t)ccau<.Q the 
wells might compete witli tlic tanks. According to the 
old system well lands were often assessed at tho same rate 
ns hands irrigated by flow from tanks, and in one taluka 
tho well rates were considcinbly higher than the Unk 
rates. Under my odvico His Ili^ncsi the Hiram’s 
Government luvo introdneed rerhain well rules in the 
Tclingana district which the jieoplo have been mdunlly 
taking to and which aro very much more favourable than 
the old system. In tbo lost seven years, since tho new 
rnics were introdneed, 18,602 wells Lave been conslrncicd. 

7. Q, (J/r. Ahiir-Jiroekensiei ) — Is that tho figure for 
Tclingana alone P— No; those fibres relate to tlio whole 
district, but the increase has been largest in the Tclingana. 
1 wUl gi\e yon a copy of tbo statement showing bow these 
new wells are distributed. The new svell rules which I put 
in show tlic following rotes 

Fifteen years dry rotes— 15 years at double dry rates; 
anl after SO years full well rotes. (Well rates ore aWt 
bolt ayakat rotes.) We are trying to enconrogo the sink- 
ing of supplementary wells. What we suffer from in His 
liiglincsB tlic^ Nizam’s dominions is tbo enormous amount 
we liavo to^ give in annual remissions. The revenue of 
Tclingana, including wet and dry, is about Rs. 1,17,00,000 ; 
but every year, even in a favourable year, wo havo to give 
Rs. 20,00,000^ remissions. Tho system is no crop, no reve- 
nue. If the rice crops fell, i.e.. if there is no water to 
givo the crop, wo have to givo remissions. If, however, 
there is-wnter and the royat does not use it, lie mast pay the 
revenue. In ordinary years tbe remissions amount to 
about Its. 20,00,000*; but -in bad years, like 130G Fasli, 
Rs. 42,00,000 wero given in remissions, and in the lost 
famino tho remissions amounted to Rs. CS,00,000. 

8. Q. Tho figures relate to tho Tclingana district? — 
Yes : we giro icmissions every year in Tclinnna. No 
remissions are given ordinarily in Mahratwara. We charge 
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Q rattier high oascssment, hat do not levy it unless there ia 
n crop. 

9. Q. (3fr, Stffiam.)— "What happens if there is only 
lialf n crop p— If tiicre is only half a cropi wo do not^ take 
' any notice of the loss. If wnter is available and it is not 
taken, the rayat has to pay the revenue. The remissions 
since 1897-08 liavo been as follows . 


1897-S8 

1893-f)9 

isog-iooo 

1900-01 


Bs. 

33.00. 000 

28.00. 000 

08.46.000 

30.78.000 


Tlio great difficulty we have to contend with in making 
up our budget is to know what tlic land revenue is likely 
to bo. 'We Imow pretty well what it will probably tw in 
Mabratwnra where we can collect 00 per cent, except in a 
famine year. 

10. Q. (Mr, Jlf«ir-Jlfrtcie»sfe.)— 'Wna the famine bad 
in this State in 1896-97 P— No ; ivo did not experience n 
very bad famine ; it was really only scarcity ; late roina jtiat 
saved the situation. 


11. Q. 'Had yon any famine relief works P — Yea; a 
special report on them has been printed. 1 ertimato that 
wo give Es. 20,00,000 in reimssiona in an ordinary year. 
Now what we want is to find some means for storing water 
in tanks by means of channels. Wo wont to secure n 
permanent water-supply. A great deal has been done in 
the matter of “ irrigation ” works since Mr. Ilos;oo-Allcn 
camo here, and ho has a nuinbcr of projects in hand. 

12. Q. Eames 20,00,000 is 26 per cent, of the reve- 
nuop— Yes, about that. 

13. Q. ilfwrfaWar.l— Are the remissions 

in Triingana all on wet lands P— Yes ; tlio dry lands in Telin- 
gana are treated in tho same way as dry lands in Mahrat' 
worn. 


14. Q. Arc the average wet rotes higher?— 'Wo have no 
wet rates in Maliratwara. In Telingann tho wet rales are 
liighcr in some districts than in others. Where the culti- 
vation is good, wo have, since olden times, been taking high 
rates from the rayats ; where it is poorer, wo charge lower 
rotes. The conditions of land and ivatcr ore practically the 
same, but more industry is shown hy tlio people in some 
districts than in others. This is specially the case in 
Indur and Mohdnk where the rales are highest. 

16. Q. la tboro any difference in tho fertility of the 
soil P— Speaking generally, there docs not seem to bo any 
marked dilTcrcnec. The dilTcrcnco is more in tho stylo 
of cultivation. 

10. Q. (Mr. Muir‘Maclen:ic)—Uo you test your soil 
in tho same way as wo do in tho Bombay riesidcno^ P— 
Tea j wo have a regular system, and every field is examined. 
Wo maho a classification of tho soil, and fix n^ water-rate, 
in accordance with tho prescribed tables, which wo have 
for our guidance. There is no system of separating land 
and water-rates. A combined rate is cliargcd wLicIi in- 
cludes both land and water cess. Tlic only inslanco in 
which we take a wnter-rato is from Inatndars who hare 
frcc-iiold land, hut perhaps no light to water, or water only 
for n single crop and not for the second crop. In such eases 
wc take Sutlband, but it is all oicditcd to land revenue. 
The safe"* way of showing the result of inigation works is 
to take tho increase of the revenno from wet land This 
ia a tcit of tho work tho Public Works Department nro 
doing. 

17. Q. (The 3*residml.)—Yov. have a great many 
Inamdaiti — ^Yes ; wd bavo many Inamdars and a great 
many Jagtrdars, some of whom own wbolo talnqas. t*omo 
of tho nobles (Jagirdart) have very largo estates, the re- 
venae from whieh amounts to about ton lakhs of rupees 
each per year. They pay nothing to tho State, have inde- 
pendent 3 uriEdirt!on, and manage thoir own estates. 


18. Q. Nolliing is done for them by way of irrigation ? 
— No i tlicy do it for tliomsclvcs. 1 am managing tbo 
calntc of the late SirSalar Jung, and wo do ovorjthing for 
onraclvcs. 

19. Q. In times of famines do these J’agirdara provide 
famino relief for tbo people P— No ; I am sorry to eay they 
do not. The Government of India lias commented on this ; 
I think that BO'iio means should bo 'dovjBcd so ns to bring 
pressure to bear on them in regard to this, 

20. Q. Have you no statistics in regard to these 
jagirr P— No. 

21. Q'. Have their rayats any occupancy rights?— Tes ; 
epmo jagirs nro well managed. In tin) jagir of tho late 


Sir 'Vlcaivnl-Umrah, and in Sir Salar' Jung's Jagir. thero 
is a regular settlement system. On the other hand, in 
some or tho smalleryapirs, revenue is taken in grain but 
in regard to larger /ay trr, tho Government system of land 
revenne has been generally adopted, even bbongli there bns 
not been a regular survey, i 'With regard to the mainte- 
iianeo of tanks, the onstoiii in Hydenbad is peculiar. Hero 
wo have ravisod the old native system of datlhand. Some 
years ago, before Mr. Boscoe Allen arrived,! fonnd the 
revenue from inigatod lands decreasing. The Pnblio Works 
Department was in n moat deplorable stato as regards irri- 
gation works, ntterly nnablo to cope with tho maintenance 
of tanks ; and, as a matter of foot, more tanks were boing 
breaobed than repaired. Under these cirbnmstanccs, 1 
asked His Highness the Nizam's Govommoiit to revive tbo 
old system of datthand. The tsnla wero in most oases 
conetmoted in olden dajs by zamindars, and tbo object of 
the datthand system was to give them a personal interest 
in tho tanlcs, so that tho repairs would bo carried out by 
them witliont delay. Sinco tho datthand system was intro- 
duced eight years ago, wo bnve given out 5,487 tanks aifcct- 
ingan area of 270,000 acres assessed at 29 lakhs and 12,000 
on datthand. Tho system is this. Tho daslhandar is a 
vamindnr or liutumdar (a man who receives cash pay- 
ments from His Highness tho Nizam's Government), in 
olden dnj's these men held tho offices of Deshmukhs and 
Doshpondlas, i.e.,thoy were the Hevenno oiBcors in clinrge 
of parganas.and they managed tho lands hy hereditary 
right. The persons to whom we have given tho tanks 
mostly arc tho persons whoso ancestors built them. They 
are men of iiroporty and havo a ncrsonal interest in the 
tanks, and gonomlly own a good acal of land below them. 
Wo give datthand at the rate of 8 to 10 per cent., gener- 
ally 10 per cent., of tho reronne, and fortius tbo dtttt‘ 
bandar is bound to keep tbo tank in repair. In introduc- 
ing the system wo meant it to apply mainly to smaller tanks. 
Hie Bcbcmo has been criticisea a good deal, bnt I boliovo 
that Mr. lioacoo Allen is not altogctbor against it. Ho has 
introduced a scheme of annual inspection and report hy 
tho Fublio Works Department; and if tho dattbandar 
does not keep his tank in order, ho will bo come down 
upon. In my opinion, if the datthandi is well looked after, 
the scheme will work well. We have so many tanks that 
the Public Works Department is nimble to look after them 
all departmcntally. Tboro have been instimecs of whole 
chains of tonics breaching in heavy rainfall. When one 
lank breached all below it breaebed olso. The datthandi 
in racli cases repaired the tanks in their charge at once, 
while some of tbo other tanks have not been repaired even 
yet. I consider tbo datthand system a very important one. 
*1 be orders wo have given^istbat no (f0s(5an<7ar ii to bo 
paid his datthand until his tank is inspected. Borne objec- 
tions have been raised to tho Tahsildar's inspection of tho 
tanks. 1 have mndo a proposal that tho tank should be 
insncctod hr tho Public Works Department olfiecri or two 
and tliroo Taluqdars within tbo first nino months of tbo 
year ; after that, whether tho tank is inspected or not, the 
dattbandar mu-t bo paid. Tho status of tho Public 'Works 
Inspecting O.Iicor is generally tho foreman on minor irri- 
gotten works. Ho collccU tbo hydranlio data and sends a 
roportin totho Sub-dirisionolOnicer, who, if there is any 
reason to do so, makes a porsonnl inspection. 

22. Q. What do yon find against tho system? — No- 
thing. It works very well if tho dattbandar is looked after. 
In somo cases the datlhandart spend more money than they 
get. They arc interested in tho cnltivation under the tank, 
and therefore keep up tho storage capacity of tho tank. 
1 feel that the datthand is tbo best system for the 
mainteimiico of tanks. The dattbandar U a teatandar, and 
in almost every case ho owns land under tho tank whieh has 
most probably been modo by his nneostors I attach great 
impoiumco to the datthand syetem and to tho dattbandar 
befing n zamindnr. 

28. Q. Yon mean ho must bo teatandar, bolding an 
hereditary office P— Yes. 

2t. Q. What is this 10 per cent.?— It is 10 per cent of 
tho land revenue of tlio year and finotuates every yc,ar. 
In the Madras Fresidoncy, I understand, the man gets the 
dattbandam ipam whotfior the tank is working to the 
full capacity or not. Wo simply give a comnussion of 
10 per cent, on tho land rovonno to secure tho tnnk against 
less. 'Wlicn wo introduced tho datthand system, Wo had 
no sop.arotc irrigation department and the Fublio Works 
Departinont noglocted tko tinks. 

26. Q. (Mr. Hajaratna Mudaliar.) — Wlintliappons when 
tho tanks get silted up P— That difficulty has nut arisen 
gonomll.y, but in some cases wo have got over it by giving, 
a grant-in-aid for raising the hand, whieh is paid out of 
tho revenue realised, 
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20. Q. (ilfr. iIttir-]lfaeifnsie.)—'Do tlie rayats liko 
ih» systom P—Ycs. 

27. Q. Is the 10 per cent, liaid direct bj Gororn- 
meutP — Yes ; it is paid out of the uind rorcnnc. 

28. Q. (TAe Dretideiit .) — ^Is there no fear that the 
dasthandar would levy forred labour P— No. No doubt, the 
dattbandar might pay lc.<is than thn ordinary contractor for 
ilia labour i but bcini; personally interested in the tank. Ilia 
dattbandar would put in better material llinn some oE the 
oontroctoia wonld do. It was torriblo to .see the way in 
which lanks were ropalrcd and breaehed before Mr. Jiosooo 
Allen came hero. The great majority of datlband lanka 
are small ones. 


29. Q. (ilfr. Af«ir-M<ieie»*ic.)— Are kantas given over 
under the' same system P — ^Yes. 

80. Q. Does the Pablio Works Deparlincnt adviss os 
to the character of the lopairs required P— Yes. I would 
liko to explain another incawiro which wo adopted for 
putting tanks into repiir. Wo fonnd a ^reat inany tank* 
in diirepalr; and the liudi;ct grant being limited, tbo 
repairs could not bo undertaken qiileUy enough. I 
consequently obtained sanction to o erhemo by which the 
pcopio were allowed to repair a tank under n contract 
from tho Goremmrnt, on the promise that they would 
ho lonaid from the rerontio collected under the tank, tl'e 
get Jl*. 10 per acre and inoro under thevo tanks, so tlml the 
money expended is soon paid off. 

31. Q. tTAe Fretident .) — Von practteally eay to the 
man tliatlf ho repairs tbo tank, you wonld give Itim to 
mnUT years* revenue P— Yes. The wotk cannot bo carried 
out by the Public IVorka Dcpaiiniont in the Oiditwry Wny, 
without drawing on the Gorcrnroent treasury, to lin 
extent not provided for in the budget. A contractor 
supplies tiic money and repairs the lank. Tic is paid 
C i>er cent, interest and gets all the revenue from tho net 
laud under n tank until the debt is paid off. 

32. Q* Tlint is exactly tbo system the Egyptians 
havo now ndonted for their larger work* ?— Under this 
sehemc .wo linvo repaire.d l,d72 tanks, the Public 
IVorks estimatet for which nmonnlctl to .13 lakh». 1 
should explain nl'o that in some ea«es arliere a wntractor 
had not ccough capital, Gorcrnmcnl 8.anetIoned tho half 
cash payment sjiiem, Italf the nmuntii being taken from 
the budget nrovision. Of the 42 lakls csthnaK'il, 3t lakhs 
were proa'tucd by the contnetors and 8 lakbs by the 
trersury. Sometimes tho canlraclor is paid off in taro to 
five ye.ars- Tlio KnuLareddi lank repairs cost tho treasury 
notiling, nnd noav tho tank yields n lull rereriue to Goa-* 
ernment. It aras repaired under this system. Of «mrs» 
no rotrear would oecept fi p^c-'at.inlere't for hi* ro-nry. 
but tVe**' contr.ietors bold land .and have an ir.tero't in tb.i 
tank*. The repairs on this s^Titem are alw.iys done under 
Public tVorks Ucparlmsnt sup'rvisioii and every prorelnre 
is followc.1 necording to tbo rules of tliu dejaitmi-nl. 
Estimafcinreprcparcd na if we Kcrogoing to iny e.iJi in 
tho ordinary way, but inste.ad of cash the whole terrtiue 
ia given until tfio amount is {nid off ff«r S jicr nmt. 
interest. 


83. Q. Do tho big Ja^irdart follow that nilep— I am 
trying to introduTc the syitcni iu tbo Sir S,dar Jung 
Estate. 


3-1. Q. (.Vr. J?ii;oni(na Jfwiofiar.)— Under Ihw' 1,172 
tanks, what is tho area irrlpated P— The return prepin-d 
dooi not show tho area, but llio revenue received from tlws.-. 
tanka is 10 lakhs SG thousand rup^' 1 , which li.a« been paid 
to the (lersma wbo repaired iboni. 

33. <2, Considering tlirro deferred p.ayuients, nnd the 
fact that only C per cent, is allowed, don't jon tbiiil: that 
ifeaslipaymcntswerenuide, the contnelon wonld bo able 
to do tbo work for lrs.iP—T do not think so. Utaldes llis 
Highness tho Nizam's Governnicnt could no* ollord. to give 
tho money neocssary for .all tho works we wished to carry 
out at tho time this eebeme was started. 


30. Q, In tbero any ease in wliieb a tank has not paid 
rerenue P— I know of no such care. 


87. Q. {TAt Pntident )— At the (op you refer to a 
tuccession of bad jean<?— Ye*, owing to a csntiiinnnco of 
dry seasons some contractors could not afford to wait for 
their money and ao they were paid out of tho treasury; 
tlioro are isolated ea«ee. Ordinarily in dry years, cim- 
traetors luiro to tako their chances of getting a revenue. 
Dut they got tlieir 6 ncr cent, interest cventnnlly on oat- 
standing amonnts. Ves, out of 21 lakhs, wc paid 10 
Inklis 80 ^thonaand last year. The rerenuo flcooiints are 
Tccordod in my oflice. 


- 38. Q, (Mr, Itajaralna Alud«liar,)—1\\o wet area -is 
nob shown, in Air. Eoscuo Allen's report. Ilavo you the 
figures P— I coaid giro you tbo iiwnres ftom my oilier. The 
hast Administration Eoport for tuo Ilydorabad Stnto is for 
^four years ending 1807 FasH. It'contnins full Inforination 
in regard to that subject and oiso to the rmcniic system. 

39. Q. Canyon form any CFUmalo of tbo area under 
iirigalioii in the Jaffirdar't estatesP — No ; tlie information 
is not available. 

• 40. Q. Do tlio Jaffirdar’e estates fonn onn.lialf of llis 

iligbiicBi tbo Nizam's dominions P— The Census Report 
for 1001 will shortly be out and will probably giro all tbo 
information reqnircd. Thcro iite 2,899 Jagir villages in 
His llighness tho Nizam's tcrriioiy, Tho population 
according to liie figures of 1801 in kkalsa wn.s 8,178|053, 
in the Sarfihhat nnd Jagirt 3,357, 408. Tho Sarjikhat is 
mostly in tho hfiilirntwora conntrr. The figures given in 
Mr. Rowoc Allen's report of the arm inignted do not 
inclttde the Sarftkhat or Jagirs. Tlio Jagtr tenures nro 
rnriou'. but tbcrc nro two biotid di-tinctions— d/us/«rno nnd 
Gair Muslutna. 

41. Q. (The fVr/MrtJ/.)— Do tho people take fakaci 
ordinarilv ?— No. They do not generally apply for it. 
The; think it in too much tronblo to go tbrough tlie 
te^uisito forms. 

42. Q.Do tbey look upon it as ilcrogntotyP— No; but it 
i* lu'dgrd louiid with too many restrictions and tbo money 
lias to p.-ws tlirougb too in.'iny subordiimtc hand*. 

43. Q, (Mr, Muir-Maektutle.) —llxva you tried llw 
system of tho Gmstument making the well and charging 
n wi't atscs'iiienl P — Tiint was nur old syitcui in Telingaiuv 
dining the late Sir Sdsr .Tung's time. Moiioj was spent 
in sinking new well* and tho rajnts were elinrgeil a higher 
rate ; but that WMs done to a very li’inUid extent, ns tho 
Gorenireent Imd not the means to extend tbo system viry 
largely. Even mw we rontitiue to receive applirations for 
the Gorcrntiienl to repair tvells and charge n not rati* ; but 
wo ndvisp them to repair the wells Ihenssclvi's, as the field* 
l.oliler bas the hcfcditary ocetijiancy of the well attaclicJ to 
the field. 

44. Q- prr. Dajoratna Afi/.Wi'ijr.)— Hare you my 
statistics as to ibe total number of wvll*, old and new, in 
tb.* Maliratwara and Telingina dlstrictsP— There were 
78,0S7 Will* up to the end of the year 1302 Fnsil in kbalia 
lands ; there are now PC.GSO well*. 

4>, Q. (TAe JVfrii/c)j<.)*'Do they go in nnch for 
latheJta wells P —There ore a great many in the Teliiigana 
districts whleli arc only urej iu dry years. 

40. (J. Do. s the lisliuciuJe lacbrha welUP— Tlie list 
includes oil Wills fitted with moU irhether jiJtlka or 
Anr.ir^it. 

47. <2. Is the water rerr ill* very dorp in Uii» conn'-ryf 
~lt varie* viTV much. In Tel'ingana w;.tcr is ne.ir tho 
surfiiC'*. In T.mgsucnr it i* ruurh deeper. In Ttling.ii« 
the livctaje itiiyy.ed arm is two a'lcs to a niif. 

45. Q. Mny wc lake it that the irrigation, is nil from 
well* in .Tfiihr.itw.awf— Yes, nearly oil. 

19. Q. Ilowdiithe writs bchavs daring tho times of 
dronghl p— *Miiny of them failed. 

60. Q. Was any olleiiipt made to _ deepen them.* —Yes. 
TVeslnted to de-'pen tbem, but there was a great pre- 
jaiiicp against this w-'a^ure during tho famine. A rumonr 
got nloul that water wr.s lo*l by d>‘epening wells and so 
widespn"!! wr.s till* fiebng tliat I eancelli-U Ihe order for 
drejicning wells that still had o little water in them. 

61. Q. Yoa lore the spring or Eomrtlilng lajipcns to 
divert the water P— Yes. 

63. Q. (Mr.Muir~Maflr-itzie.)—,13al nndershand rou 
to K-iy tlat in MnUratw.sra the n«S'*..'-mfnt on wet land Joe* 
not I'xcceJ the dry rate P -This is tho casa only in regard 
to new wells. Tho old wells ore as‘cssed at bagaytl rotes. 

63. Q. (.Vr. Jtafaralna J/Rd,ifiar.)— Has there Ivon n 
very large increase in the number of new avells in Alabrat- 
wara ?— No ; not to the extent I cxjv'cted. 

51. Q, (TAe Prrri ItaL ) — What is the toLal cultivated 
urea of the StnleP— On page 2S of the Admin istratimi 
Report the total cultivated areas are given, nnd on page 29 
of the tame rejxirt the total remissions nn* eho.\n. To 
arrive __nl the net area cultientcJ, we murt deduct tbo 
remissions from the euitiroled area. 

63. Q. {.Tfir, Mttir-Maektnzie,)— Am I to understand 
that tbe ncliial area undernrigstion can Is' nrrired ut by 
taking the differenre between the vultivalcd area and the 
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nrda'on m Irch rcmiiistons liavo l>6on ('riuitcd ? — Yen ; i£ you 
deduct the romissionB, tlio balanco is ilio oHual nrea eulti* 
viited in tlip year referred to, but it varies very much on 
account of tlio rainfall. In Telingnna wo are obliged to 
talio ttiQ arenigo of aavcml years when making such 
ralcaWions. 

5C. Q, Tlint is the nearest approximation sro can get to 
the actual iTrig.ated area?— Yes; as a rule, romissiona aro 
given on rret lands. 

fir. <J, T» Tolingnntt, completely profceled agiinal any 
drought which is likely to omirP— Ko; bocatise, if we had 
a yc.ar of serious drought, the tanks would bo dry. In that 
ensc tin would bo as badly off in Tclingana as in tlio Hab- 
ratwarn. ' 

fi^. Q. At the Siimc time the Tclingitna district did not 
suffer during the Inst two famines ITo ; Ibcro was no 
eet uni famine tberc, ns somo min fell.' Ylie distress, suoli 
as it was, woa caused by high prices of grain. 

69, Q. lias tberc been no fnmlno there siiiM 1877 P— 
Mo, with one otecption, vis., tho Mnlgonda district. In 
ISi 6-77 the fauiine was pretiy bad there. In my opinion 
t l-.r- Tclingana dUlrtcls arc not protected ; and it a severe 
ilnvjghl wetn to occur, the tanks would dry up. 

C<». <?. But yon have always lind rain tbero ?— Yes, but 
the »jiuinlity mrics. Last year we had to give 08 lakhs in 
If ml'sioiis instead of 20 lakhs ns in an ordinary season. 

01. (J. Thai. refers to only half of tho StalcP— Yea, and 
to 'ome lelnlui') in the Gulliarga Division. 

03. Q. Suppose romo of the tanks in Telingnna were 
linked with the rivers by cbnnnel", would lli.at not be a great 
iielpf— S'os, Mr. llofcuo Allen ba't some mlieincs of this 
nature in Iiaml. 

03. Q- Doyonlliink that, if the tanls uera connected 
wi*h tlie river.*, they would fill in jcjn of drought P—Ym ; 
ve i-ave the Mcoji, wbicli thonld be useful to tbe Mnigonda 
district ; ami .Mr. Allen has a scheme for making urc of tbo 
Mann si'id Jlnnjir* rivers wliich ran always Isj depended 
upon. ' 

tU. Q’ On wbat gronnds on (bey be dci'cndcfl upon P— 
tlce.a':H> they gencnilly bni'C waitr running suflieient at 
!r:«t (o (III the tanks in a dry reiw m. In Slal.rtitwiim thero 
arc no tanka and no Nrge iiotage works. 1 lie IVliiigniui 
«iislrirt»s tue eoverel witu twiks. 

C-r. Q. Do you Uiink tint Ibers an* no tanks in Mnlinl- 
w,ir.i, iKTau’e tbere is Iknck cotton soil tbi-reP—Ycs, to 
some exl-nt ; but the Jfsrathas do not lak* to uct cnliita* 
tion like the Tclugos, who place great rell.ir.cit on Irriga* 
lion. Tiio Slaralhas will uot lnke_ up wcl lands under 
lank* in Telingnna. This ia a peoiiliitr faet. They do not 
like wet euHivation. In the Uemrs, where they have tanks, 
nnd where 1 served f*ir fifteen years, they will not u»o 
(hem for inigntion. In MnhmLnara they 'do not use the 
tanks, Lrcausc tlx to is black cetton soil, whicli in au ordi- 
nary yiar produces luxuriant dry emps. 

(hi. Q. Tlic ceneuB for 'Wnintigal is latber perplexing, 
niit- figure sbown in 1001 !• ll'f.7 j\:r rent. P— TJic c utsus 
rnumcraiion of 1891 is prob.ably more coned (ban 18SI { 
1ml the figiirct arc probably not itinch wiungtos IVarnns 
gal was very backward some years ago, befero tbe railway ' 
v.'a« f oi'slrnited. Aftt-r (he raihray was opened, the dia- 
tricl niido prCal ndv.nncw, and indeed was quUo Itans* 
fohurd, and ba* now beromo a ino.<t llouriebing one. 

07. 0- But tbe ]>arulatien is still only W per square 
n.iU? — Yf's; them ale eiionnotts orose of ior»'fts, whrre 
lisere is liltb: or no population. 

C^. Q. Tbe tUvelopmenl of (ho districts ia due to the 
raitw.iy P— Ycr, and to the curvey sctlleincnl. In one 
talul-.'i the survey settlement w.ia r,o sncceeaful that in- 
tr.-a'-i in tcvciiive in one ytor mainly by exlcnsion of mia 
aliw-it' paid the cc/tl of ibo survey. Many irrigntii<n woils 
I'sve al-.oVeft ifct>totcd. 

C?. <2. Thero was not muck rcatomtioii before 1691 P— 
Mo; vfry Jitlh-. 

70, Q, In ilahmtwara bow were ilm people employed 
during the famine P Did you have any Irrlption works P — 
Mo; thfre wire no surveys, and no irrigation sebemes 
ready. No mrsnsfer making tanks. Tho Irrigation De* 
p.urlrai’nl docs not work in htabralworn, so I bad no means 
Ilf employing men on tanka. AVo had tarlb-woilM of two 
railways and roads. Wo also dcrjienoil one er two village 
tanks. 

71, (J. Do you expect to eiontoy famine labour else- 
where ? — Aly idea !a that wo should liavo n regular survey 
mudo, and makcapregrauiwcofitrigulKnwirfcafof Mali* 

Voi, IV. 


rniwara, where tbero is a necessity for them, as a protec- 
tion against famine. 

72. <2. Is (bat district not supposed to bo hopeless in 
regard to irrigation works P— I do'not think there is n pos- 
sibility of making vc>y large tanks there ; but it is impos- 
sible to say without a survey.' Thoro ia nothing I should 
like to see famine labenr omplt^cd npon better than on 
tank works; but wo had no dataor anything to go upon 
during the lost famine. 

73. Q, 171(11 ' reference to what yon said yesterday, with 
regard to les.s fiivonrnblc terms fur wells being given' in 
Triiugana than in Mahratwam, bceanso in the Jmriiiir wells 
competed with tanks, why should ihcic not bo liberal terms 
for wells outside tbo tant ai/aiat P— Because tho population 
is sparse, and is not enough fur both tanks and wells. 

^ 74. Q. It is just tbo matter of sparecncss of papiila- 
iionP— Yes ; if tnc ^opulalion was snfTicicnb, there would bo 
no object in spcuiallj' nssesaing wells outside tho syuJcal. 
It is only in compfirison to tho Arabr.'itwnra Llint the wells 
outsido (bo ttj/akat ore less favourably (rented. Compared 
with tbo assessment of previous years tlic present nssess- 
ment at well rates is distinctly light. 

75. Q. Aro there any supplemental wells P— Yes, but 
they arc used only in bad years when tbe tanks fail. 
IVo enconmgo tbo people bj charging only tho usual half 
the assessment. 

78. Q- (TMe PfM»Ve«r.)— They won't pay that half if 
they began with tank water P— Tlicrc aro rales laid down 
on tiiis pioint for tiic giiiiLmco of ofSeers. If (lio wntcr- 
supniy is generally a mixed source, partly tank nnd partly 
wiAf, the Kettle ment Department lowers tho assessment per- 
ninnenlly. In otlior cases (he Jamahandi Oflicor can make 
reductions under special eirrumstanres. 

#7. Q. (,1/ir. .IfiiiV- A/ffcIens If.) —AVonld you mind ex- 
plaining the systom again? — A m.m guarantees 

to m.aintain a tank in good order, nnd keen it np in its exist- 
ing st-iio of repair, nnd in Ktum wo give iiim 10 per cent, 
of (ho iwcnnc. In somo rases oi largo tanks we consult 
the Pubiie IVorks iiepartmeni and only 7 or 8 jicr cent, is 
given. 

78. Q. Aro they handed over in goo’l repair?— If there 
are small ropaini, tho ifai/fiandar docs this, but Bometimes 
wo do it ourselves. lYe olsu have a new scheme under which 
iho tonka ato rejitiied hy the Puhlic Works Dcpaiimcnt. 
Homrtimi's ronriilcmblo improvement in (hotonklia.atobc 
mode, nnd the question nrlres whether the dattiandar 
ihonlJ entry it out, In such a rase the daf (bandar it 
given tho oj'tion of repairing it. Tho following rule applies 
lothomtittert— 

•' Tlio datilandpr should lie given the option of carrying 
out (ho m.jpTovenienh», according to the new scheme, he 
being rop®>'i the onllay from tbe revenue of tbe tank. If 
hr refuses the coiitmrt, nnd if it is llc^ir. 1 blo that the im- 
prorcinrnt should lo ofTi'ctoil, tlie darlband lease should bo 
entpcndcd for Uio time being, nnd tho work should bo car- 
rirtl out tbrougli any ctlier person neeonling to the new 
ffbenie. WJien (bo werk i.s completed nnd outlay repaid, 
the dartlaad lea«o c.in be revised." ThU rule was framed 
in orrler to meet tlii>ea»e9 in which dastbandart were given 
tanks before the I’uMio Works Dcputnicnt liad insptccti'd 
them. Tlio n^ rules linve now been working since Feb- 
ruary 1699. 

79. Q, Are tberu any tanks not maintained by either 
tbo Ihiblie Wr-rk.s Depurtmfnl or tho datdandan, tmA 
nlinl is dane foi' themP — All tanks not maintained hy 
dasthandar* arc enpposed to bo maintained by the Public 
M'orks Drparlmrnt; hut they aro too nmnerons to bo well 
looked after by tho Fnblio IVorks Department 

60. Q, Do not yon tliinU (lint the tank should bo repaired 
byoneorUicotlierP — I’ertaiuly, I am strongly in favour of 
the dmfbond syt-fem, ns I think that ^tlio pcrsenal intcixod 
ofiho dart bandat' in the tank h an impotent factor and 
mnki s him a more useful agent than petty oflloials of a 
largo department. 

* 81. Q. Is not the percentage given rcry high ?— No ; it 

is not too high. The channels under the tanks aro kept in 
repair by the daadandar, who ensures Government also 
against future lo<.s. One year's revenue from these tanks 
is equal to 10 years’ da$tba«d ; and if a non-daxifiatnl tank 
breaehee nnd is not at onco repaired, it canborccahmv 
much revenuo is lest. 

82. Q> Is the anjicrvision of this syalcm rclinUoP— Tho 
BVstem of Inapcclion is complete, it providra for inspec- 
tions being luailo hy (ho Afshiant Tahriklnr, District Dngi- 
neer or Foremau iu (lie rtibliu Works Depaiimcnt, 
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'83. Q. Clin lliu chook 1)0 roUed upon?— Tho wholonys* 
Icra depends on tlic distciot ofliccM nnd the ncU'iutcnBt o£ 
the dastbaniiars. If the LsUcr doc-) not keep np the tank, 
he losee his dasthaml and the water for his lieldB. 'Wheu 
1 first come to Ilydenihad and for a good many years nftcr- 
mmls in the oldoii days, litllo or no ncti -o vrns tftkoii of 
applimiions for repair of tanks, and tliey romnined ntirc- 

J ialn-d for years gren'ly to the loss of Goveriiincnt. This 
Iocs not happen under tho daitdiund rystcni, 

81. <3- Tho only weak point Bcenis to bo Hint' tho roro- 
line of tlic tank i.s not n very good indiiuitinn of thodifnuiilty 
of laiintaining it, i r., a big tank may tiaro a short buna, 
Tlio build of a tank, COU h‘et long, would eoiit nothing to 
ri’iiair. On the ofiier hand, a large bantl niigiit bring only 
u Mindl revenue F — Xo Icsso is given iioat svitiiout tho ^anc• 
lion of llio Piddic AVorla l)ep.irtment, Tlio CFiief Engineer 
fives tlie nmount of tnainlciinncr, nt so mucli n year for 
mniiitinnnri’. Tlio Kcienno Department woik-, under tho 
advice of Uie Pnbiic WirksDepirtmcn'. 

So. tj. I uii'lerntand that vou are desirous of extending 
tho ueils in Mahmtwara. Do yon pnipo o to ii-lvanpo 
money liinr.tlly for that puri'osuF— I liopo tho jieoplo will 
lome foruntil tliem«ehes. ^Vo ninnot nll.ird in lids Statu to 
give very largo advaneeii. As n matter of fail, we Jiarc 
giveji large ndrancci lately. 

S6. Q. Would you ho j reparwl lu borrow it at a lower 
r.ite of 'ntoro^t tlmn you lend F—1 du not ktinw wlwt the 
l-'itwnewl Secrefary uill my to llmt. I uojld hki> to see 
large ndvntiee. given. 

Si. (2. Do the people lake advantage of foJoiiF— My 
experience is tlic fame ns it vina in lliu Der.irs, rir., Ilut the 
people do nuf like to ask fur laiat-L 
S3. Q. If jou h,v(l 11 fj>rclft! olfi-ur to work it. Jo you 
(liink it would lx' pipalnr.*-— Jt iiiighl he If we liad pool 
men t') work it. We diMUt'jol Uie quoitiuu tf stgiicaitoral 
ISnuks liera fonm time ago, 

89. Q, I do Uni mean anylhing no larp-’P— We lai 
f. inetliing <d Hu- l:!nd during tlie fntniiie, i e , nome sisvinl 
, otlkirs were entrusted nitli the distrilmti-n ofadianiis. 

PO. <J. If lott lisd lie tniuiy, would )tu bo prvpart'l to 
go ell wrli it F Vi *, it "v had the money, whirh at pre*(iit 
we have not. I wetihl re.iimm-nd it t-r Mnbi.ilw^.i ft' 
well ns fit Tidingauiv. In Telinganu imr gieat i.bjert in 
Inirevsin^ the numier of vvelU U not mily to prnUct the 
(ouiitry, but nboto ubsinte the 1-iige ilintiintiius in terinne 
eavn-evr tiy .vniniil rcmlvciuns. lAieU'lon of wells uni 
elinuiieis f< itie < nly meant of obl.vining fixity in tho levcuuc 
in llio Tilinganv 

PI. Q. Is lh<-rc anr pill V f ihe domini'jus In nhiib the 
I*c pie put up r.itd iiiibivii'.moniiF—Xi*, .Isif Iiuti' 
to toni'! extern j but 1 have ntt :eC'-v ll e (al* ^'•r.’ yru tiler 
to. 

9i. Q. 1 vlioiight ti.cre might be in Lii:g«::p-.u ? — 

I Iiave not come iieiofi any. 

93. Q. Ill .\ itr.viig ilnd tinn- might le noai for tlie--’?— 

I do not ivnienilcr feeing any lie-re. 

P-l. Q Yiin advof lien Mn-vey for the pviri-O’i- of as.iT* 
laiiilng gi.oi kites fur big l.itd:--. You nl-o ri-comwend tv 


survey of the subiioU water supply ? — It is difliiiiil same- 
time) to find out whera to sink n well. , After unlcrgabig 
gre.it criicnic, no w.iter may ho foaul, or it is bniikisli. 

93. Q, (.irr. I2iyor<if»'i A/iirfitfiac)— Inrcgnrdtosupplo- 
incirtal wclUiti the (lyiitrti of tanks, suppojing tlio tanks 
tiro dry, and tho crop is raisel by the well, what will you 
obnrgoF— We cimrgo tlio well r.itc whicli is gencrallj" fmlf 
the wet assi<minonl. Wo ncvir charge for n tank rate when 
a well is UMid. 

OG. Q. W'liiit assessment do yon charge outside tlie 
imtlwlF— Certain well nitei ore laid dovrii according to the 
efiissiric.iticn of the soil, depth of wntir, etc. The well late, 
iia n r.ile, is -about Iialf of tlic tank r.ate. If tbo vrull is 
useil annually ns ii supiihimenl to tlio tank, tin) Sell’ement 
Oliicer periiianinUy lovvcrs tlic classification on wbicb the 
auessinciit is based, 

97. Q. VuavttLvt V.AU jamibundi h iiindo every yiMr. 
Tlic well may be u«cd for only a iif-ntli or for ti whole time.' 
If you USD it for whole lime, it is assessed at halt the tank 
Tale. So every year your ofli'-CM dctenuin<' for wlmt period 
till* welt Water wns usisl F — l'I,e af/abut land is aB»cs*cd ai 
lank land iin’ess there nro permaneiitlj-ufcl wet's ; but the 
r.ivat comes fornntd, mya he has lus-.i n well. 'I'hc Ili-rvnuo 
oflirers are cmpowiTed under eeiinln defined rules to give 
remis-dons, 

I'S. Q. I'm Nvvd that special fnv:iliti''s are given to the 
raynl for tlie condriii-tion ol wells in wet 1-inds lathcr than 
in dry I'liuL.. In vvhnt way me the faeUities greater in wet 
or in dry lands f — I did not B.ay that they wetr grc-iter; 
but, ns a inattiT of fmt, wells are gencinlly sunk in the 
oyiif-of, 

99. Q, 1 w,is umb r tin* itiipre'sinii tlint y, n mid you 
difCMinigi! (he shiking if welb in TclingivnvF— 2fo. ' In 
Tidiniraort js-nnifsioii is nee- is-vry to -ink Wiilv, an 1 nft-r n 
eertain period n tv i'll «ili* is charged oi- tlic land irrigate i. 
In M,vluatwar.vnn j-ifudision is n,ies>ary, and no extra 
as‘i -sinenl is elmr}:- d fi-r ttse land irrigated fro-u tiie v.i'li, 

10"). Q. If an ai-plie.vt’on vras made fur wells in T<lia- 
gmiiv, do yen rifuse i-ennissionF-A'o; vre iitwr n-fii-c 
iviinissim. 

101 Q, Is lift Iher.-fl of nimiigtliewati-rhy me-hiioimi 
upp1i.vn-y. prohib'it’iv er — Xi> : tlie w.at( r is i.iur the viiirfsr.e, 
amt the e-wl of raising w.iter i» not prohibitive, 

103 <?. Diin'l yoa tliink ttiat tlw tavnl wmild r.ilhir tiii:e 
wiiUr by 11 w ibiiii by liftF— Ceitninli, I ut if Ibe bmk 
has only » little w-tir, tin- qnis-titm of dWrihatirm i-oinss 
in. If the r.vyot iKginsenitiviitien ttntbr a tank, lie Jw 
111 l know wli-'t'iiir be will grt water when 1 1 - nants it n.Ovl 
fi-r his iTi-pi. If he is u'ing a Will. I.u kiiuns that j-i cm 
gil w.itiT ier the M I <■!>■ jn ritsl. Ibis onivrtni'.ty regaH. 
in • th'i di'lribiit’on of w-.itir und.T M 11 . 5 II t-.iiks at* it n' I Is 
n l-i-tcT in fr.vi'jr of wsll ^■«l‘iv.^!iol■.. 

lO.l Q. In .Mr. Ilu-n*' st’.leah! report, mi pjge II. he 
evystiw* nn rxf-'adiliir-' of lis. S.OO,*;*).* I-.si b-ea trade 
h'nre br" loPti, timbr th-s uf ‘ 'itnnr SVirks.*' 
D.) yoa find any iniTiv-s • in the ariw and ivvenuv r _e to 
ihis'F— 1 cvitif.t xiy vvltdliLr any inire:v,stvl nr.M wunld he 
irrigate 1. Tie- reiol-slons would be b-at tlur.* woaM 
he no itl.ir ilgiiTi's to indie ..te nti imrciMV in the rivctiuc. 


PlWiM OCE 1 JaEB 5« 

1. Tl.e popni.ilion of tlic Sin'o acconling 
to the Cein-ui of IPill • , . IuG,239 

Alile-. 

The gross aro.i of the 81alc . . 1,118 

or 715,520 aetfs. 

Ams. 

Cultivated oi o.*ii|ded rrea . . 103,110 

Area iirigatcd by St.'ito works in rotinnl 
ycats ,.•••« IflCU 

Aiea irrigated by Stiilo worl a in ye.nr of 
di ought .... 9G5 

Aira iriig.vlel by piiviitc or vitkvge wirks 

in iieim'il ye.vin .... 1,701 

Area irrigated by jirtvidc or vill.sgo norki, 
in ye.vr of diouglit .... 1,011 

Area inig.vled by wells— 

(1) In a noriral ve.ir , , , 3R,r42 

1.2) In a } ear of drought . , . 31,162 


Ror, Chl.ilarpur Stnle. 

Rtlurns showing tl f total iVtia under e*op vrereno*,, as a 
rale, iiirde every tear; heiwe aveiago arej nnnnslly -nnilrr 
iroprvmtut Iw rx.vrtly kn, wn; but the avirugean-si nnimailv 
vtnilcr «i>p dittiii" tin’ lest ten years miglil Iss about 1 < r 3 

pvr Cri.t. Ifi-. 

Tie' fig-aiv* priven iibovv f.mre.sof lan,l inigati-Jby 
Slate Win ke, piivftle ivor't-s i«r village works in n ye.r of 
droiiglit.ni lonlmslr.l wilb tko-e for irrig-vtisl iaiitl in a 
tioriii.s! yi-.ir, are fo' the famine year of IS', 17 . In that ve -r 
tliere wv- no roinplete drought j we ht,vl •ll-O.l in-bes of 
rain, nnd .o, altl.tugh owing to the citIv cr.siitan < f rains, 
all the liarif iri'p), wiih tl.e cxeeptiun of jntir, wen- 
nearly eompUl-ly dextrojeil, wc hiJ pretty fair rail 
Icttvsst. Had the rains completely biiied, wceouidhavc 
nlnio-.t no tabt harrrat, and ttir disistroiis efTcit of rainino 
woiitd h.-vve b- •« very serioas, Tim figures therefore fer 
iirigutoil nre.i vary iinmen-ely vvitii the stvnily of drocgl.i ; 
till- more lev'ero the dreiigiit, in other words, tho Mi!<ilt,r the 
niuoiiiit of ram, the smallrr the nrra irrigated, and in a 
ye.vrof eoinpirte dreiighl wetnny liiite notrlyno inigited 
area to g-oiv our iropv upon. 
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, The JifTotcneo lictwcen the fiprucrs Rivon nhevo. fov .irti- 
- gated ereoB b 3 ’_ State works in a normal your and n year of 
drought rC'ptctivcIy docs not indicate the oolunl diucrcncc 
letwfcn the two. As the nroi shown for the normal ycir 
not only includes lands iriiRated by. Stale woiks bv men 
of cannl system, but also indiidrs the area wliioli has 
rrcenily been brought under the handh system inigation. 

2. The a|ip'-oxiirinto relative proportion in wliich tlic 
dilTerent kinmi of soil, such os viar, parna, ran;biir, occur in 
tlio StstO is ns follows ; — 

Mnr . . . 12‘5 per conf. 

Parna . • , . 20 

Rnnkor • . ' • O/'o „ 

]tl nr i« not nnrnitnblo for irrigation, but llie people penernlly 
' do not rnri' much io irrignle it — 

, ' [If til/) Perauso m'lr Innd i* snid to iiosscss the 
pro| ortv of retaining xnoiiturc for a long time 
nnil can tbcicforo, nitl out the help of iriiga* 
tion, piodut'O vnUisble crops, nncli as wheat, 
pmm, liiiFced, arfiar. 

Perause no irrigation 'is TOqnhcd for growing 
Hni-if croiM, sucli ns jttar, iodotin, oilseed in 
«ffr land. 

(.j/v?fy) IJe'snso mat’ Intid is subject to elearnget 
largo eweks or fissures ore formed in it, and 
Ibry als"rb ronsiderablo qi antity of water ; and, 
n« & conspqtioncp, inurli inrgor quinlity of wafer 
is ipquired for iirigatirg war liolds than tlipy 
nainwlly require. 

(dff.fy) The proscncp of moic than suflicient niois- 
in mar land makes whcit a'td liiifocil 
liable to lust or injure llip sta- ding crops in 
o'lier wavs. In places where there exists a wpII In 
msr land ordinarily, the outturn « f produce liy 
mrnns of irrigation is uiiicli larger than that in 
nniriigstfil lasr, 

Gooil is suitahls foriirigniion, but it is not tale 
foniid in oatcnsis-c fierrs ; for thr ino.st init all the wells lio 
ill inferior pariia and pood ranl-ir. Jriig.stion by itself 
cannot render iYeteparua ond ranlar prodiirihe ; tbev harp 
to bp manuriil nlmoet rvery yrar ; and even wltb tbo aid 
of tiinnnrc and Irrigal'ton. tbees soils pioduci) simply I arley 
and lit'.le wheat. 

lil.sck cciion soil !» r^v.ilenl In Londi r.argananiid in 
ll e northern part of ChliAtsTpur. In stusll bits it is found 
scattered in other places ioo. 

Us usual depth is from C to 7 fret in Londi and notlli* 
'orn jnrt of Clilmlarpnr wbcio mar prevails. 

The underlying stratum is the rorfcy soil called ran- 

Idr. 


- 3. Tho aocompanying table will show— " . , • D/icnn 

(1) Staple crops grown in oaoli main clnss of soil. Jiaksh 

(2) Tho crops which rcqniro irrigation. 

(3) Times at which sown and reaped. 

. (dd TIio nnnibor of waterings rcquiiud. 

llonial of irrigated and nnirrigated lands is ns fdllowa : — 

hand irriffaied , — Tho nmonnt of rent varies with the 
prodnativc cnjincity of lli o soil. Irrigated Innd for the 
n ost part consists of Innd _ irTipnted by means of well wn'er. 

The rental of thin well irrigated land in fixed genemllr once 
for over in a lump snm which the cultiratvr has to pay to 
the State annually. This Innifi sntn is, accoi ding io oir* 
cnmstnnccs, subject to sonio variation ; but this variation is 
rcforted to when Ibcro are potent icasons "for doing so. 

This rental varies from nnna<i eight to Rs. 2>8 per biffha. 


The Innd irrigated by' tank water in limited ; its routai 
.vaiieB from annas eight to Us. 1-2 jtnliffJia. 


Tim rental of landh irrigated 

land varies 

from annos 

eight to Its. 3^. 

Rent of land uniirigalcl — 

Rs. A. r. 

Us. A. P, 

Per ligha. 

Mar I 

. 0 2 0 

2 4 0 


Mar II 

0 2 0 

1 12 0 

|l 

Panm I . 

. 0 2 0 

2 .3 0 


ParuA II . 

. 0 2 0 

18 0 

ft 

Rankiir I 

. 0 2 0 

1 12 0 


Ranknrll . 

0 2 0 

10 0 

fj 

Cnebar - 

. 0 4 0 

2 0 0 

99 


Soie . — Ilcnts of irrigated and uniirigntcd lauds also 
vary to a certain extent according to dilforont crops sown. 

The Stale’s shore is taken .ordinarily in cash ; to some 
extent it is takpii as a shore of the prodneo ; bnt it is not 
taken in kind, but nt its ensh valuation. 

The Statp’s share v.iries from IGtli in en<>c of eoirsc grains 
to 3 rd in ca^e of rail crops, whether on irrignted or nntrri- 
galed lands. 

4. Famine, Samlal J69S.— No written reliable record ; 
bnt on the nnlhnrily of living aged persons it appears that 
Worif crops were injured by locusts ' and rniuhill was in* 
snilicient ; fond grains wore pmcnrablo with scarcity and 
tbero was some mortnlity duo to slarrAtlim. 

XSStt Kodoun and other kharif eroi's failed i hence 
famine. 

1025 Nain failed ; hence famine. 

1953 Kharif crops failed 5 hence famine. 

Seareitt/'- 


In snino places jpai'im, mixed with limestone, is found 
to intervene between the actual imr and ranlar. 

Besides mar, pania, and ranlar, thcro is n class nt 
blackish soil which in its piopcrlics for tho most part 
re*'riiib1rs fintr nt d hns Iheicfore brrn included niid Irentrd 
os mar. 

Cultivators do not desire io iitig.tle mar for re-iaons 


explained above. 

Year. 

lfS3-FC . 

Slafislirs of rainfall. 

9 « v • 

Iiicb''f 

.*10 

. Cent 
13 

IFRB-t-r 



« 


« 

S-.i 

00 

1987-83 



• 


• 

38 

8S 

. 18&8-S9 



• 



C/i 

40 

is^o-cn 





» 

37 

11 

IfdO.fli 



• 


« 

57 

33 






% 

40 

C2 

1803 (1.3 



• 


* 

51 

63 

,1893-Sl' 





• 

40 

43 

lWil-b5 



m 


• 

OR 

41 

IB'.'.'i-tKl 






87 

GO 

2F90-!)7 



• 


9 

43 

GO 

1697-98 



• 



41 

•03 

IBdS-tm 



• 


• 

fill 

01 

IBOn'lOOO 



* 


• 

37 

Cl 

1000-0] 





• 

42 

JO 

1001-02 





• 

44 

no 


1890 Wheat was injured by msf , hence scarcity. 

1030 Wheat crops corop’etely damaged by rust ; hence 

scarcity. 

1031 Partial scarcity by partial failure of r.rin. 

1030 J ^lical crops damaged by rusts. 

1052 Partial srnrrity. 

Some villages in Doom Pnrgann, which arc situated at llic 
top of^ the Vindhyin Bonge, wbeiv there i.ro no wells nro 
most liable to famine. ^ Owing to llie inoniitainniis and 
rojky nature of the soil iirrangi'mcnts r.annol bo made fo 
dig welU, coiiHlnict tanks, or bring water i>y means of n cnii.*!] 
from some artificial re.sorvoir of water. 

Places where soil is of bad kind of rnnitar, and wells 
do not snpjtly suflieient water for irrigation purposes, nro 
also liable to iamine, Sacli sort of soil is not situated in 
any sjKcinl jiartof the Stale; it i.s scattered in pietos belong- 
ing to villages of dilTcrcnt parg.mns. 

6. There nro no. big irrigation works in theSt.ste; 
only twoState tnnkB, vie.. .Tngni Sugar in Mow and iTbunia 
tank in I'mgann Landi, servo tlic purposes of irrigati'iii to n 
limited extent. 

These tank's were consirnclcd in ancient times ; Ihereforo 
no reiords «iii be found to show the cost of their construe- 
tiort. 

Tiicso two tanks are storngo works. 

Thcro are no works taking olT water direet from rivers. 

Area ini^aieit by tlicso works is about 150 acres, and tlio 
rcs-eiiue wnlised nununlly by moans of them is Its, 882 j 
l>otb tbeso itoiufl nro so limited that they fan have no 
pr'iccpliblc etTecl upon tlio financial condition of the Stale 

? X S 


Voh. IV, 



840 ‘ 




DIXS inciomon COMMISSION I 


Ditran 0-vr i^or b^vo nny pcrcoftiblo protective rccnlts boon nttained % Total nambcrl)! mob wells—. 
If ah»h Rolf, means of tliom. 



Irrigation rcvonwo is realised from cultivators for Ibc 
water taken by lliem in llio case of Jagnt Sugar tank only ; 
Us mto varies from annas eight to Its. 1-2 according to the 
natnro of tho soil for which water is taken. 

TTo wntcr-mto is levied on cnlUvatora ulilising tho Jhnnia 
tank water. 

Ordinarily no remissions are given in w.Uer mles when 
mis fail in come to maturity; remissions are made inlho 
rent of land. The cnltlvators can claim rmiarions of wnter- 
ralfs only in cases when they lannot get' sullicicnt supply 
of water for irrigating their fields. 

Theso works aro maintained in their proper order hy 
yearly or pcriodic.al repairs. 

At tho Jngat Sagnr tank special ofiicinl is kept, and tho 
Imsincss of distribnlion of water is entrusted to Itim. Tho 
Taiisildar keeps gcner.il sapervision. 


PaJtha wells . * . 818SO 

SaeMa wells . . , ],82S 

Total . 10, CGI 


In this eonnlty tho supply of water in wells enliraly 
deiiOiids npo i rnmfall ; wells supply water in proportion to 
tho amount of rainfall in that particular loeafity, and this 
supply is afrected more or icsshy the nainro of the soil in 
whicii tho well lies. In years of normal rainfall the water- 
supply in about 10 iicr cent, of tbo total wells runs very 
sbort In ye.ars of eamplcto drought it is most prohiihle 
that about 'jO per cent, of tho wells would bo oUogethor 
dry. 

Xo 8(aio irrigation works, if handhs are to bo cxeludc 1 
from tbo category, have been construcleil otliiT lliau wfllls 
wUliin the last 10 sears. 


State works do not inigalo joyir lands. 

.Tagat Sagat tank has got more w.ilcr Ihnu rcqnired at 
present for irrigation, but thcro is no land nesralioat ; for 
tlif irrigation 01 wheal Iho excess of water might hii ntl- 
lised. 

.llmnia tank slake TC<inires smno repairs. Tliere has 
gone romctliing wrong with it insi le, and the oiToris to 
prevent leakage liave liillierlo not licen suweesful- 

Thcro aro other small t.s.nka in the SWa vfliieh irrigate 
lands ; hnt ns the quantity of land jrrigatftl is very stnill, 
they have not been mentioned here. 

liandh itrigalion system has Is'On irented under 0— Field 
Embankment*. 

0, Ko new Slate works have yfl loi'n [>^opos^l. In 
March last Mr. .T. 0. While, Superintending Enginrer, 
il.ajprtana and Cen’T<l India, in<p.\le.l eonr.e of tl.« river 
Ken (wliieh rmw along the 0 istnn l>orihr of the Sl»te) in 
the Clihatarpnr I'argan.tof D.'om and Ihjtmhr t rritory 
ti find Oat a suita'de site for the storage of walir, and W.SS 
pleased to suggi si that at a jilare near Dhondan, a villsgo 
In IhisSla'e, where the uver runs thremgh a very iwtroiv 
ehanucl, a wtill might be luill 100 feel lugh nerois the 
river ebanncl to reslnin the Wtiler of the river. Then.itir 
lints roslmincd .snil_eollo'leJ in a large jonl waald. tlio 
Supirinlcnding Etirinecrll'ouglit, enOiee to irrigat.’ Isirge 
area loth in Chhalarpnr andChscKl.ari extending over many 
mile<. The cr<‘l of this work is t stiircii.* I by him to I e 
nfnrly SO lal.hs of rniioes. With tefertnee t.s tlie Ag.n'j’s 
inquiries on the Bnl'j"rt. the D.'ri'ar lisl infnnnfdlh* 
A'.'cncy that the Dmbar noidd like to have fatllur nea**. 
Ktrj inquiries made in eonneelion witli this schetre. The 
Darhar is not yei aware bow far the inqnirie* liave pro- 
reeded. A* soon as the lJutlar is favoarel with inferma. 
lion as to wliat course the mn.al and its dhtribniaries are 
propiiscd to take, wliat km is of soil tliey aic to pa-s tlirongh, 
and what bent fits are bkely to be dctired from tlie ntw 
proicet, its workius eijvn*:s, tte., the Dntbar willlwina 
position to form tbcir opinion about the pniject. 

7, There is only one Irrlgitinu tank in th' .joyirvll’age 
of Mnib. This tank is s.tualed psrUy ’in Chhatir- 
pur tciritory and partly in Bijsmcr. In Chliatarpisr it 
irrirnles 107 seres of Inml. Tlie tanl. e.inbins more water 
than is actonlly needed at prcrenl : and Hie Amin, who was 
dr|iutcd to inspect the tank and ronke report on it, stye that 
if the haitdhan is ra!*^1 a little liiglifrnnd a siuaU'lridge 
i« m»de on tie onllel, -iS acres of land can be brought under 
irrigation. 

Tho landhan docs not stand in nrrd of special repair. 
Ihe tank is likely to fail with the f.rilntc of mins ; hit 
sinco the eatchmeni nrra of lliis Uiik is very large, eom- 
pared with its pre-ent capacity to hold w iter, partial hailure 
of rain can bavo no pcrctptible elleit upon tho quantity of 
water ordinarily contained in the lank. 

Tho joyirifars arc not gem rally so well off as to nifird le 
incur the expenses of making such works elrewhcrc, nOr 
there is any possUtlilyin tracts most liable to famine of 
digging wells or of making reservoirs for storage of water 
for irrigation pnrposvs. 

8. Averago depth of water .10 feet Mow ground inr- 
lace. 

Cost of wells need for irrigation. Ordiroiy sort of vallm 
well with arrangements foroneOirim u«ed forittigaiton 
eeats Bs. SO. 


Itnpecs R,7GS-9 have Issen given os a loan to cultivators 
for digging welia. 

In plae^s where largo irrigation works, sneh ns rarials 
from ' ever-running rivers or big reservoirs of water, are 
imprieUe.aidc owing to (1) Uio rineven and rocky snrfaee of 
land in tho Dangai or foreal portion of 1limd"lkhatid whir.h 
is atm '*! evyrywhero studilcd over witli hills and whicli in 
many plaei-s is rut up by ravines ; (2) llio nlisence of ever- 
niuntng afre.ams such ns the river Ken wlib’-h, however, 
(loivs upon a Isal too deep to allow Its water to Iw rililiseil 
for rrrlg.iti’nn purprses by means of canal systeni, ex|H;riciire 
ehoffs tiial irngstion by meuus of wells is the brtt way of 
improving the proiluflive ‘•nincity of Ihe roil. 

The nerifjits firlly weagniscl this fai-l, and at present loo 
every elfoit is Isiingra'ide on the |urt of the State to stiruu- 
!stc till- digging uf new wells wherever po-siWe. A rcnistj 
of lls. IS is given by the State for every new yaH-a well 
(tbe average eort of nhirli willi nmngemcnl for oao tars i 
I* n arly Ks. 8 *) that is mad'’ for irrigation pt)rpo*e« nnk is 
tbo maker i* unwilling to takn it.’ Tlitn’i loans to le 
repaid in easy instalments fixed avording 10 r'ruitmrt.anws, 
bmtiiig an inter.'it of cn.« per cent., whieh tlie State now 
prujores to reJtio' to annas right, are fnedy given. No 
rntercsl is el■a^gel an a lorn of it*. 13 which, ns a risrinl, 
is »»{ otT Bgsinst this item when il.c wvll ia Kudy. 

In f veral n’nets tl.e Statu has I'ng and bnill wrlU at its 
OK n rests will nm !o tiiem over to ciltivateni. . 

Ohd-seles, lewever, lie in Ihr way of fre extendsn of 
iTri.;ntien w.'lls ; sin. e in many piaees the haul nvk orvit- 
ring irxide tlie well* olntni-is tlic digging nf wrlis p: of 
thek ri'.\'liir'g tbe tb jth where water is uljt.ainjtle. 

Tl •' o i'MTi'nc*' cf hari ro’k irsid.'' i» very ur.eert.s'ii, kii I 
ills this rn.’”rtaiiitv whudi hasbard'-l the eTempt* of m.iiiv 
nralilrator t<» dig wel's, in p'sfe* where they thought thc.T 
dig.dng would b’ attend’d witlitompkte’Mirei-i nnllius 
brougbl ruin nivin aimy. 

Tlii’ro are j'ersons to hr met with here and there wl,o with 
the skill at their disp 5 <.at, fo’ctell what p’aivs wuubi V 
di-Vfid of bird ro.-1i,nnd l! iveforu inO’l tuibiblu furOiggiiig 
oi wel’s. and toraetluiM their prelictiou Inms uai tu Iw 
eonr’c! loo. 

To fft-ilit de til’’ task of n.< vrlnining tlio existence of Imnl 
ri'cl, irisid-'.ihc Pi de eoiii''injdst<s giving trial to the aehi’m"' 
of Uirinp. 

Thenncbnls rr.'ref'illy eo-nir-ml of rich ol-iiaehs. To 
romiv’iisile for lies ristnral driivKs'k, the ancients desdsed 
BClii incr of making, on Mnall a'alrs.nr!.iric:nl tanks ly dai.i- 
wing rlre.sms fi-r the sfo age of water in the nainy /.’.-if-cin 
for their own as well as fortiieireaitie use mid to indireetiv 
serve the |urn'Siot irrigalmn by re.’Oirjiing ihc nalrirs! 
deriekno’ c.f water in adjawnl oells. It is to this clever 
rlrvieecf liie nnrienfs Hint oar emintry i* Idersol now with 
tanka and with Imnian liaHt.ation ; thus nc see that, for the 
most p.wt, tho vilUpea are situated on the banka of tank 
or near some stcoim. 

0. Fie’d embankments aro made by eu’ttvafors for the 
putpore (.f iio'ding waters to moLsteu tho soil. 

These emlantments are mcro or Ie« suihiMe to all kin j* 
of pnilp, iintr,kaliar,pitrua,gOo-l nint-ar. In the war Inlrds 
tlic cultivators gn.w wheat (Knthia) ; iny>.irue and go-il 
rantar they grow whe. 1 l (Pwi.s) and liarley. This sy,iem 
of making field einhankinents has lately gre.ntty deroUqH>d 
and assumed the new nsjiret in tho Lamli Ikarg ma. Peoplo 
non conslnift tandi neross streams, largo and smn'l. Theso 
dams or lonrfdr’are wholly made ofc.irth, and thoy'imo 
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io ohcak thb (lo\7 in IhoTamv ficnsons of mice in the sttcim 
and to mnko it collect withm the limits of tlio handht area. 
The osccss of mtor, if thoro is any, escapes nt the cocnora or 
the oxtioinitics of the bandht wLiok are roandod and made 
oE' masonry -worU just to provoht the fianrf/i* from koing 
gradually oat tip and wasltod nmy hy tlio forco of mter 
. running out. This storod-np' irotor is iiopt confined 
\ritliin the limits of tho handh area till the end «f iho 
lalny season irhon tho whole wntor is lob ont throu^'h 
' n pakia drain which runs right noross tho breadth^ of 
tho bandli at some conroiiient>plnco in it. The opening 
' of this drain into tho rcsorToir is olosod on tho eommonco- 
ment of tho rainy season by means of a big Oiirthon pot ; and 
when tho time comes for letting ont water, tho corthen 
pot is broken -by tho ntroko of a pieco of bamboo. Tho 
wliiilo water then rushes out, loaring tho handh oroa empty. 

. Hie whole handh area which was hitherto snbmorgcd under 
water fs then ploughed once or twice nnd then sown. The 
central portion of the hollow area yields tho largest produeo, 
but tho produce in tho surrounding lands gets smaller 
gradnidly, as tho land recedes further from tho -central 
portion. ~ 

Advaninges of handh syatem of irrigation — 

(1) The outturn of produce in' areas, attaohnd to theso 

handhs is much latgcr than that in well 
irrigated arras or similar areas watered by 
canols. . 

(2) Once the seed is sown in hanlh nrca«, iho cnltiTaior 

has no more to irrigatu tho land, nnd in tlioreforo 
eared tho tronbio and expenses which well 
irrigation entnils. 

(3) Tho oultimiors need not any more mnnnro iho 

area hroaght within the inilccnco of handh, 
since this area is naluinlly manured by iho 
organic inaticr iTliich is washed down into tho 
handh hy the stiuiin itself und s\liich sottios 
on land and is soon oonrortod into nuinaro by 
tho action of beat, air end water. 

(-1) Tho land submerged under water baa nil tho 
rogclHhle innttcr, such as ham, brambles, and 
bnelu-s destroyed by the action of water. 

(G) HVo SCO in tho consirnotioii of handhi that in ease 
’ we can maiiogc to constrnob damsacroas streams 
laigc enoiigli to hold tho^ whole water that 
runs down its hanks itlong its enttro conrso, wo 
also manage to prorriit tho organio matter 
mixed with Quo earth belonging to tbo wbolo 
caiohmciil area of the handh and stream from 
being w.nsbed away by tho ouiTcni. This con* 
slant woBhlng nw.ay of the rich silt annually 
from the entohment area of n river or stream 
is doing harm to tlio produotiro cap.ability of 


the surface soil, hut by tho gradual extension of 2).‘ieafi Giir 
• tho handh system wo hops to . remedy thisoril, jlav. 

(G) Tho irregnlarity in tho distribution of ininfall . 

08 regiirda time can bare no ofEecfc upon ,tho 
produoo of handh, 

(7) Iriind nnenitirablo obring to its lying on tbo banks 
of tho bed of stream is by means of tbo handh 
' brought iihdor oiiltiration, 

A' reward is given to tho maker of a bandX ic bo wish os 
to take it nt tlio rate of two rupees per higha. 

Tho first handh in Laudi was made in tho timo of'late 
Maharaja Pertap Singh Bahadur. This example, was 
followed by cultivators, but till the year Sambat 1040 only 
0 fow Gun 0 /<r wore to bo seen in tbo whole pargana. A 
few ■ years after Durbar's attention was drawn to tho 
importanco of theso G<inifGr,'nnc1 throe or four handht were 
built and complolcd beforo tlio faiuino year of 1807. Two 
or three of those handht were started to give employment 
to persons who stood in need of it owing to soaraity of 
com whioh followed, ns a consequence, the rust of 1849 nnd . 

1830. Several big handht were made by the Stnto, and " 
they were followed br the construotiou of many more by 
tho cultivators tbomsolvcs. 

If tho handht continno to bo mndo nt tho rnto nt which -- 
they have hitherto hocn done, a bright future lies for the 
Xondi Pargann. 

Making of handh was nttompted in othor parts of tho 
State, but was not nttonded with the samo success. 

Tho only disadvantngo is that it rendeis wheat crops 
liable to rnsl in wet yosrs. 

Attempts hnvo also been made to eonvort old (nnks inio 
handhs by making repairs to tho broken handht and 
hitherto thoy hare proved sucoossfal. 

10. Q- ^bo occomiianyiiig tablo will show tho nninher 
of worka on wliicb relief labour was employed during tho 
late famine.* 

No irrigation works, snob ns osnals from rivers or from 
storago works, wore commenced and completed. But 
Gunifdrwcre made in pinees in tho Landi Parpann and 
they afforded useful omnloymont to relief labour. Ilelief 
labour might in fiituro bo usefully employed in improving 
and strengtlicning the oxisiing handht as well as handht 
that might bo proposed for construction hereafter. 

Tlie work’s proposed by Captain Ewhanfc constitute our 
programtno nt present of relief works. 

Small handht in Golds or field embonkroont oro snitablo 
to limited extent for tbo employment of relief labour. At 
a goncral rule, theso embankments nro made by eultivutor., 
themselves. 


CAnjiN F. G. BuTiLtE, Political Agent, Bnndclkhnnd. 
IGtcalior, 10th Btetmbtr 1902.) 


1. Q. (7Vi« Pretidenf .) — Von nro Polilienl Agent in the 
Itundelkhand State ?— Yes. 

2. Q. How long hnvo yon been Ihoro P— Two years. 

3. Q. Yon have boon long enough to know them pretty 
well? — Yes, somowhnf. 

4. Q. How Minny BTC there P—Tncnty-Uiroo in nil. 

o. Q.' Can yon speak of Captain Ewbank's work ; was tho 
work lie did in estimating for dating etc., eorvicc.-iblo P*^Tho 
Ff heme was drawn up jest after tho faraiiio of 1897, and 
lifter that C.'iptain Ewbniik w.as deputed to tlio agency to 
draw up a sclioine of pratcetivo works, hut tho works sng« 

. g(.<trd all rcqnircd a masonry fiior, ond nro therefore not 
suitable as famine works; his cstimato of profit is higher 
thonweean expect; unless wo can induce n Stnto to sco 
Un-re is nroGt in n work, tliey won’t toko it up ; in tho fnraiuo 
they moao runny works that were of little or no productive 
vulno. 

0, Q, Did Captain Ewbank carry nnj* perBiinsion with 
him ; was he thought much of in tho States P — Yo'. 

7. Q. His^ Fchemcs oio rather protcctiro than relief 
sehemes ? — Yes. 

8. Q. TIo wont in for n siono wall in every case P— Yea ; 
it is not n good work for famine. 

0. Have any of them beau carried out? — No. 

• 10. Q._ Where is Captain Mwhank ; do you know P—1 
think he is in tho Punjab. 

'11. Q,. Are tho Staten in o position (o carry on any 
works ?— Small worka, not big ones ; the Slates suffer from 


want of professional advice ; thejr are small nnd cannot 
offord nn expert engineer to look into plans and estimates 
nnd Buleot sites ; that is one of tho great failings we linvo 
in Ihe^ Agency. I think wo reqniro nn officer for all the 
States in combination, nnd not for an individnal State. 

13. Q. Wonld the Slates consent?— Thoro is a sufficient 
nnmbcr under Guvernmont wLo could do it. 

18. Q. Tho Oiclihn Rija is well disposed towards this ! 
is ho notP— Yds ; ho takes a personal interest in irrigatieii 
sehomes ; ono of tlio difficulties is that ho cannot got oiiough 
pooplo to take np tho ground that bo has preparod for irri- 
gation ; n largo tank was mndo and tho cultivators were 
(iffered low rents to take up tho laud under it, hut he has 
found difficulty in obtaining tenants. 

14. Q. (Mr, Miiir-Maekensle.)— Tho population is very 
spaiBO? — Yes, nnd tbeic is no fixity of tenure. 

16. Q. (Tho President.) — Does ho say that himself P— 
Yes : there being no fixity of tenure, tlio people are very 
cbai}’ of tailing up works that thoy would got no benefit 
from. In Ststoi wliich Governmont siipcrviso wo aro hnviitg 
n c-idaslroi survey made with a view to having fixity of 
tenure ; wo hnvo reduced the rate of interest on tahaui 
odvanccs to C per cent. 

16. Q. How miioli iakavi did you give P— In tho Baoni 
State, with a rovenuo of a Inkli, wo gave Us. 6,000 ; that is a 
Mnhomedon State nnd so wo ohnrgod no interest. 

17. Q. How do yon get your return ?— By enhanced 
reyennp. In Bijnwnr, with a toTcnno of two Inkhs, wo gnvo 
Bs. 8,000; wo would give more, hnb wo don't know if the 
tenanls could apply it nscfully. 
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18. Q. For whnt is il pivcn ?— lyells and plirapit bnlloeks 
and seed prain. A well carts E«. CO, and in certain tahsils 
tlcse wells on an average will irrigate 10 acres of lands, nnd 
therefore I think it is more cconnaical to have them than 
tanks. 

19. Q. The I’olwa Cunal only works ll.roiigh the rain ; 
thrre is pinclicilly no water av-iihihle in theinontlis of May 
nnd Jane, so they could not have an early Marif ; hut there 
is water nvnilabla for a Into kharif if the people would sow 
iJecP_In ordinary years there is not snUioient water in the 
soil to give you a rahi except on certain sails. 

21. Q. Wo hoped to find some means of raising rice for 
which there wonld he ntiy amonnt of water towards the 
middle or end of the r.iiiis? — It has not been the enstom 
ill the cnnntrr ; I think it is a ir.nitcr of custom to a gre.at 
, extent, and then tlic population has dccrataed during the last 
decade for want of fixity of tenure. 

21. Q, 1 suppose that is due to famine ? — Yea ; the 
pressure of demand on the people canscs them tolcavc the 
countiy. As wo settle the States managed by Goveinment. 
we liope to increnso the revenue of the State, and extend 
cnltivation ; to give them hotter terms and fixity of lonnrc. 

22. Q. {Sir Thomas JTii/iam.)—llaA Taptnin Itnhank 
any experience beforo P — He was ic. the famine of 1697 in 
Bundelkhand ; he naturally had more experience of the 
country tlan an officer who was posted slr.iight away. 
After the famine of 1897 ho was deputed to make these 

sehemss and provide works. 

23. Q. You don’t then want anybody cho to prospect 
for works in Bundelkhand so long as yon have that pro- 
gramme f — I think his works are mostly new works ; there 
are existing tanks, which, with a certain nmonnt of repair, 
would make good prodnetivo works ; ho did not make 
schemes for these ; he mentions them in his report. 

24. Q, Would the programme of woi'ks that he prepared 
give fall employment m the ca'-o of such a famine as yon 
had in 1897 P— IBs programme is for 9 per cent, for three 
months j that is rather short, as the orders of Government 
are 25 por cent. 

25. Q. What do the memhcia of the Statei think of pro- 
tective works ; do they think them good, or would they 
rather rpend the money on somotliing eUeP— Irrigation 
nnd public works are rather neglected in Bundelkhand, 
with the exception of Orchhn, where the Maharaja takes a 
pcixonnl interest in the matter ; not mncli attention is pud 
to them 5 it is a question of cdncating them 5 the best way is 
to find works that will give a return for the money spent ; 
then the pcop’e will realize the benefits 

26. Q. Are religions scruples any obstacle to irriptation ; 
do yon think P— That is an exou-o pat forward, hut 1 heard 
at Orchha that there was no tenth in it. 

27. Q. Has Obtain Ewbank entered field embankments 
inhisropoit? — He suggested that ombnnkments would be 
useful 

28. Q. He docs not say where they should be ? — ^No ; ho 
simply inskes a suggestion for holding up water. 

29. Q. Are there any of these now P- There arc a few 
in the higher plateaus of Aljgsrh and Paniia towards 
Nagode in Baghclkhand. 

80. Q. Do they go on making them now ? — They repair 
some embankments oveiy year ; what they do is to cut the 
iandh, let out the water, and then repair it. 


31, Q. Are they making new ones ?— No ; there is no 
extension, ' 

33. Q. Were any einhankmcnts made dnring the 
famine ? — Yes, by relief labour and takavi grants. 

S3. Q. In every State ? — No. . , ' - 

34. Q. {ZCr. JlfiiV-il/flcicJirie.)— They were made by 
iakavi grants— not by relief hhour managed hy the Slate P 
— A'o. 

35. Q. {Sir Thomas IZiffhnm .) — Grants were given to 
the owners ? — Yes, and they employed their own tenants. 

30, Q. That is only a way of advanoing relief P — Yes. 

87. Q. Did they actnally make bartdhs ?— Sometimes 
they did. 

38. Q. Shonld there be supervision P— I think there 
should certainly he some one to supervise the works that are 
niidertaken ; if there had been expert advice, - there 
would not have been the mirtake thi.t has been male at 
Orchha. 

39. Q. 'Pile Skate people wonld know ns much about sail 
as an Engineer P— Yes ; no doubt in this case the ifalinraja'* 
knew Bometliing of tho soils ; the reason why pcoplo would 
not take up land hchtw the tank from n hioh the Maharaja 
made dncls was that the soil there was rather poor ; if ihorc 
had bccii nn expert irrigation officer, then this mistako 
would have been avoided. 

40. Q,. Wonld not a Bevcime ofiicer know moro aboni 
the soil than an Engineer?— Where is the Revenue officer; 
thclTnharajn is his own liovcuuc officer. 

41. Q. Are there no natives.who know settlement works P.- 
— Every native knows the quality of the soli. 

■ 42 . Q. no 3 'On think Captain Eubank paid any regard 
to the soils in his n orlcs P — ^No ; some of the soils arc such as 
natives never irrigate at .all. 

43 . Q. (Mi\ jWuir-ATackenzie .) — In what soil are 
hinds ? — lie ivy soils for the most part. 

41. Q. They don’t make bunds in f»or soil P— Some- 
times it gives them an inereased rabi. 

45. Q. Bo thej- find it useful for bunding water to hill , 
ierne grass P— It is uvofnl, but they don’s make it for that 
puipose ; they do it for the sake of the increased onttiim. 

4C. Q. What relief woiks had you in the last famine p—. 
Roads and tanks. 

47. Q> States badly in want of money for these 

works?— A largo number are impoverished and would 
requiro assistance. 

48. Q. Would they he prepared to borrow P— Not until 
they paid np their present loans ; many are in debt on 
aeconnt of the last famine. 

49. Q. Where did they borrow?— They borrowed from 
tho Gwalior Durbar at 4 per cent, guaranteed by Govern- 
ment. 

50. Q. (il/r. Majaratna Mudaliar.)—A.ro these plans 

and estimates made by COplain Ewbank for his works P 

There are no plans. As generally nndorstood, the plans 
preparod give the outline of the work, but there are esti- 
mates } it is a rule-of-lhnmh estimate made, so that any 
misliy could nnderinkc the work. 

61. Q, Could these works he taken up in the event of 
famine occurring ?— Unless face walls arc put in, the w'orL-s 
would be useless, nnd th.at rcquiic' expert labour. 
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CoioKEi D. G. PiTcnEE, Director of Land Records nnd Agriculture, Gwalior Residency. 
[Gwalior, lUh December lOOS) 

Fate on Irrigation in Gwalior. 


Ill all three divisions or " Frants, " named, TC.speclively, 
Gwalior, Isagarh, and Mnlwa, and comprisrap 0 districts 
apicoe, are to be found tho remains of ancient irrigation works 
in the shape of bunds, partly earthen, partly masonry. This 
is paitioiilailv the tase with Northern Gwalior where, in 
1896 A.D., fumiiie was most severe. In the black toil tracts 
remains of old works are fewer in number, but me sufficient 
to show that it was found at some time or other worth 
while to iirigatc such soil. To " Baja Man," who Oonrished 
about 600 years ago, is always nseribed tho construction of 
these works. It is certain from icmnrks by Fry and other 
travelleis that in former times Gwalior wn.s the centre of a 
'higher class of cultivation than is now the case, and stone 
sugar mills or oil mills scattered all over the country, often 
grouped in one placo in largo immhcis whore neither cano 
nor oil-pressing is now carried on, evidences some remarkable 
change of circumstances which may rcaFonnhly he ascribed 
to the existing waste of storm wntcisas compared to the 


rnctire of ancient limes. Not only liavc tho^ dlslriois 
ccome arid, but the enormous quantity of surface soil 
wo*-hfd olT OTinnally carries nw ay with it fctlilily, leaving 
to the cnltivnioi the labour of re-creating n fertile seed bed 
on tho snhsoil. TYliatnppcars to be calledfor in Gwalior 
is tho icstointion of hnmidiiy (o the ntmosphero by 
creating resorvoirs and luge cv.iporating surfaces of ivater, 
nnd sites forench works ahouitd. 

Tlie principal rivcis are the Chambal, Sindh, Farbatti, 
Eoonoo, imd Betwa, all of which are crossed at points in 
their couree by rccfa of rook, but they have no snow-fed 
sonrees, andjun so deep in their beds as to he nselcsa to us 
for canalisation save at cnotmons cost. The Ohamhni, 
Sindh, nnd Farbaiti in turn hove been carefully examined 
both in the time of His late Highness, nnd again since the 
famine of 1896. Mr. Armstrong prepared a scheme for the 
Sindh which wonld hnvo eo.st some If) lakhs and. would 
have yielded no more than 2 per cent, at most on account 
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of Irniff Itfnglha of iriiiGonry olinhnol taken, of 'necoisjty# 
i:lirou|;k .barcun ravines. _ 'Iho project inny at soino time 
bo Tiseful ns a famiiio lolief' rroik, but' it w.is, after full 
cotigideratian, dcotned vrisor to 'spend that amonnt of 
' laoncy, if nvnibibK*, -iii' tbe iramoJiuto present, on tbe 
cunstruttion and icstoTutlon 'of smaller works. 

- Tipss hnport.ant rircra nro tlio ^lor.ir, IJ.ainsuli, Sank, 
Spnkeni, Asan, Knnil, Son, Lon, - and otbo^^i's, Imt those 
nnined are tlio only ones likely to yield any irrigiitioii, and 
they too run very deep in bod cseept near thej*" acurces. 

The Morar w.as Inndcd at JJahadurpnr in 18fl8, ar.d a 
clinnncl provided ■ witli a Lead-Wiirk Ins been can ied .for 
nbont sis inilts. In the rains tbo;c!>annrl rnn-* full, and 
(•applies naler to sevcial villii);cs lying in its oonrso, iilling' 
op a number of latao tanks, and prolocting I/IGO highas of 
■ icc. Witli an additional full and csionsion of the olianiiol, 
.oostiap, 1 nndcrstnnd, nbont its.' 0,000, it will command 
"li.OOO bighas. Tlie co>t sn far has been Rs. dl.oOO, largely 
increased over the first ostirantc by an aoeident from Hood 
' in the first year of construetion. 

During the famine scrcritl nnllnhs on tlio cittchmont 
men of the Morar were bunded up, and the rrsnlt is, with 
re.ason, believed to bavc been a gienicr flow in tlic liver 
oboTC the ■vreir after tlic ces-salion of tbo rniuB ; one of the 
tinllnliH so rlcsetl at a cost of Rs 3,0 .'0 now forms the site 
of 0 new vilLg-' pijirg lls. 3G0 per annum for land 
fonueily tuidcr thick, tliorny jungle, and in nil llic imllnlis 
ian'i baa been reclaimed. I? inoie warVa of a simil.it 
cl.ar.tcter T.*i re esrried out, for which inniij suitable sites 
csist, ilU beliuTi-d that tbe supply of rahi i''iigiitiiin might 
be greatly incrensed ; nntoinatiu cliutiers would also increase 
the hiippty of tire rah\. s\h in.iticis stand, unless pumping 
c.th ho established, tlie ruli supply fiom lialioJurpnr is 
iinccit.aln beyond a fitat watering for about 120 higJtag. 
• In 1S09 tbin work alone raved tlio rice crojis of' the 
villages supplied. 

Ti.c I’ainsuli rivor joins the Morar several Tnilrs below 
T.aliiidurpnr, and hai a larger cold-weather anpjdy from 
pc'.cnnifti Fpiings. It was bunded in J 81)7 by w jaginhir 
at his own capons ’at a cost of nbnnt Rs. 13,00 ) I rilisli, bnl 
was tinned n year nr lw<> later by an citrauidinarr lli od ; 
still enmigh l.nnd bns t'O-'ii roahtia rl fiom waste since the 
hmid was built to return to ll.e joginlur a fair percentage 
till his expenditure. A rthema hiii been prepared for mlciug 
oil at Lkeirn by come 10 laib'S of ehanncla the spring and 
Hood waters iic.ar the smiree «f tlic Haiasuli uliirli, if 
■ carried out, will enable the ./oji'nfcr I o restore hia work, ns 
ili>* floods mil then conic in grt'ifl.c dimiiii'l.od fi.rrii. Thu 
Klo'iin (olimc dill fill up every yc.ir,— lie the rainfall short 
« r itherivi«e,— fl large number of tanka yielding rice culliv.i- 
lion, ,aiul sliould haven fnir cold-wcalhur supply for wlie.it 
cullivation since the springs never fail, 

Tjicro is another site, below the junction of the Alcnar 
and Bainsuli wiiich would, it is helii-vod, yield good 
results, but it has yet to bo properly prospjoleJ. 

- The Asbii river runs deep ; tlierc is n v.iat de.al nf land 
iicnr its hanks ivliiVh went westn in the Laiuinee of 1HIj8 
and 1877, hut no pmetirabic scheme has yet hcoii for* 
niuVted. llis Highiieis lust ytac peisonnlly *uxaniincd the 
liver and scleetol n silo, but iUitler inquiries demoiislioted, 
1 isndcn>Und, unsoitabilily. 

The Kuari mns veiydccp and num tlnough somepir- 
ganits which most need water. It can only bo treated by 
conimrnciiig high npiiciiT the source iilicrcagooJ silo with 
plenty ef land on either hank snltablo' fur iirigulion evists, 
and then working down the stream nastiil.able sites may bo 
found. ‘ ' * ' 

The Bank river pirscntsnn ndmirnhlesilo 14 iiiih-s abovo 
the city of LaslikiiT from whiuli n preliminary survey 
altnrds ica-onabie grciinds for ssying that a reservoir might 
beci.iistnictcd to ofTnrd a two ycam’ 8iip].ly for that city, 
Bins fnillier survi-ys nro now in progress. If ihai scheme 
is r.rnted out iiiirl the floods from the 7i) miles of rocky and 
hilly CrilekDicnt iwe.i bo t>roiiglil under cnnlrol, Ihero are 
several reefs of POrk -a;i 0 jS tl'o lower part of the strenin 
wliich should afford sitei. for tlorage.- 

Tlie Bon is osmnll river with peroimlnl stream for whVli 
Ills Highness, wiioii on lour, ordered n aoiieme to bo pto- 
p.ircil, and I iiiulersiiind that a large nica of Iniid is found 
to tier lhcrifnim» 

The Sonrckha lmsbi on bunded at .lolnlpi.re, and fmin 
it two eliatinol*, ubuiit two miles tacli in length, etipiily in Uio 
iitiiiM ffiilur to Innks mit in llmir roiirto, wJiilo wlirat, is iiown 
III tlio, nvci -bed to toon as the wnlcr falls. It is aveiv 
useful wont. • > • ' 


This livor is again bunded lower down at Suscra, and 
supplies water by a chiiimcl for bolirrico mid wheat. Other 
altos lower down the Bonrekha offer cijnal advantages. 

Across tho Loa or Lonavi’ a m-isonry Jwntf .bas been 
thrown, diverting tlio iIo>ii water inton large new tank at 
Imitgarh, It was dcsignod to fill by another chiinnol 
Bovornl large tanks near Salbai, bat rock of adamantine 
hardness was met with, for the cutting of which fatnlua 
labour 'tins found inieqnai.. The tanks in question bnd 
their banks icsiorod n»d raised, and, without the channel, 
have still boon a decided siicee'S, but in a famine yenr tho 
chiinnci will bo ii necessity to them and ougiit to bo 
completed so soon ns funds o.in be allotted. 

Another inmf has lately bean conslruotod near the 
Bource of 'tlo Lonaii at liiclicia froin which Bsrcral largo 
iniiks will bo .supplied ; oilier good sites exist on tliis Eourcc. 

On tho Farhattia roof of rojh ncio-s tho river niipcnrcd 
to me to offer an opportunity for forming, if cruwiifd,' with 
mnsiinry, n weir sullioicnt in height to turn flood water 
into a clianiiel tliroiigh Hcveral miles of good land, and com- 
miiniraling on cither side with tanks. As at tho lima 
simple eartliwark for f.imino inbonrera was urgonily 
required in that ncighbourliood, I liad tlio ehnnncl pnt in 
hand. Siib'cqncntly a Bub-overseor seat by the Irrigalion 
Engineer to cxnininc the deptli of tho locky reef icportcJ 
it to be iiiBiifTtoicni, and the weir hits not 3 'tt been conatruot* 
rd ; but tho report wliioii was, in m.y nli.scnce, sniimiltcd to 
the Durbar sliows llmt my prnposiils weto misunderstood, 
and 1 liavo liopes tlint tho work may yot, at Bomo further 
time, W carrioii out. 

At^ingo!i, in the Xccmiicb district, a fine mnsonry 
dam has been built, ns a famine work, across a small local 
rjv«-r, by Mr. Judd. 

Ail the works lofcrrcd to date fiom or subscqueul to 
1898. 

Fiinl-t or Bunds. 

TlifkO nrr of four kinds— 

(IJ Lirge storage tanks behind masonry dinn, fitted willi 
sluice pates for irrigation cl rico during tho rains, and 
wheat nt.d sugarcane during the rold Benson, nny' surplus 
water being Irft as stornge. Examples arc tho series 
baill, at interviiN, nern^s a lino of 10 miles of drainage m' 
a cost of iibunl 4 hiklis of rupees, by Sir Mielinol FDo<e, 
from whioh tlic palace gardens ore supplied. The wcTa 
along the lina of ilrniiingc aro nlwa}6 full. 

Kherii, a fine work built in mnsonTy by klr, Ilnrris, 
fonneriy Binto Engineer, and also used for snppicmcnting 
the p.daco supply. 

Uda*.i, Dinara, Tongr.i, Dliakoni, Ivadroni are ail old 
time Works on a largo se.alc witli masonry diims giving 
bulli iirig.ition and storage. 

At B.'itinlg.irl) city, ng.ain, is n masonry darn impounding 
a Inigo body of water and built by Sir. iki'instrong. Borne 
inigotiim is can ied un from it, but its chief value is os a 
gaiirce of supply to the city and no affording a bead of 
aiipply to tbr wells in (ho country stTcteliing below it. In 
iSiu* when all other wells in tbo district woro at a very 
low ebb, the wells below the S.iba1gnrh city tank romiiiucd 
full, ns well nS liio.-c bilon* the Tongru and Ivnloli links. 

(2) Tanks ciinslriictcd for storage of water behind 
caiUiin dams, furnished with masonry escapes and sluices, 
and utilised for supplying water to rico during tho rains, 
and to wliciit and oilier rahi crops nftrr tlic rains. Such 
tanks nro osnnlly conslriuitcil access nullahs, and in tho 
latter bolnw the weir, and apait from the chnniicls leading 
from the sluices are often constructed sabsidiary weirs for 
latcliiiig tlio lit crlloiv from llio wnstc weir; thus furming 
a series of suiail reservoirs from whioh water is taken for 
roW crops by lift. 

Examples of such tanks arc to ho seen nt Dobini, Tongrn, 
Itiinwnrpurn, and other pinous. Dobini wa< fmislicd just 
before tho Inil rains, niid IS nainininiiig abciib 600 highat 
afroAt, bntprinelpally from subsidiary weirs, ns, on accunii 
of the woik iu-ing barely finished, the sluiecs lind to be 
opaiicd to nlliiw an exceptional flood of theso lost rains to 
p.iss, and suflicient water fur the supply of its three channels 
iitts tluTcfiiro not secured. IVlien full, tho tank can impply 
water for 2,100 bighas (1 ,000 iicrcs). It lins cOit Rs. 50,000, 
Mioktly by faniiuo labour, nnd ivltcii fully worked will 
icturii good value, 

Tongo w.as built in 189f*0S at n cost, including channels, 
nf Its. 42,000, iiflorJing great relief at a limo when tbJ 
people of fbe npiglibunilioud iveie in groat need of it. In 
bighas t'50 wcie irrigaUd; fauiineycai— 
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lighas 2.563 't 7 ere saved ; in 1900 highat 1^66 only 
took irator, the Benson bein); one of good rain; in 1001 tbo 
rainfall was very ehoi t, and lighas 2,476 were irrignicd and 
saved ; in 1902 n sudden and unprecedented flood brenohod 
the waste vreir, nnd t)ie wntor was lost, anvo in the 
sabsidiaiy -weirs, from wbieh about 600 highat of whe.tt, 
cto., are under irrigation, and, in addition, the whole of the 
tank bed has been cropped for wheat. The weir is now 
under repair, and if the channels ho estonded, the urea 
irrigable atnounts to 6,000 Zighat. 

(3) Tanks for stonige of wntor and irrigation, during 
' tbo mins, of riee, the surplus water being run off nfter tbo 
mins, and tbo exposed bed of tbo tank oultivafcd for wheat 
of which the finest possible crops nro thus mited year after 
year without mnnuro and without any further irrigation. 
In tho famine year of 1890 such tank beds and the 
exposed beds of livers and streams gave us in addition to 
what were raised near wells the only crops realised. Such 
tanks are found everywhere in blaok soil ns well as in other 
soils, and it is particularly worthy of noiioo that examples 
are fairly numerous of iiror land being grndnally rccloimed 
inside tank* of this kind, and of wear soil of a^bad class 
yielding good crops of rice if amply supplied wltb water 
irom snob a tank. It seems from our experience in Gwnlior 
to bo Worth while trying whether in Ondh fiom a tank dug 
in usar soil riee crops could be raised on its bank*, water 
being supplied by lift. 

(ji) Tanks bnilt for tbo storage of water Miionghont Ibe 
year for supplying man nnd beast in otherwise waterless 
tracts. Ksauiplcs of these arc tanks that were built in 
1SD7 and snbscgucnt years nt Fanwarn, Amcit, Agin, 
Kar-ihnl, Khirkbiri, nnd other places in tho Sabnlgnrh and 
Slieoporo districts. In the Knrabal parpona the tanks 
above named were nil fully rceonstrurtod on the sites of 
ancient works of unknown nutiqnily. Owing to tho 
drstrnclion of those works the piirgaim lapsed from a state 
of prosperity into jungle, nnd for many years previous to 
1807 fur some 40 miles wolcr was hardly procnniblo. In 
the neighhonrhood of Funwara alone are the sites of 
eighteen deserted villages. A supply lias now been cslab* 
li'hcd that is pretty evenly distributed over tlio aioa aileeted. 
but lunch more remains to be done. It is noticeable 
that to each of the tanks named lan be traced the snnreu of a 
smiill livci. Such ore the Sip and the Suari. both of which 
run dry now in the liot weather, but arc said to have been 
formerly pnenuial, It is hoped that tho rivers will in 
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time again become peromiinl. Kbirkheri is a very fine work, 
affording a finesheet of water; Iho ruins of tbo old villsgo 
prove how largo tbo popalation must at one time have 
oeon. 

Wells. 

These are, as elsewhere, Icaaheha, pahlca or koehrha' 
jtahJett, nnd may bo classed into welts used for drinking 
purposes only ana wells for irrigation. 

Withnnt n well for drinking purposes a new hamlet can* 
not he founded, and new hnnuets, ns increasing the area of 
tho Jiighc’st, that js, tho manured and irrigated, cliiss of 
enliiintion, stand in tho front of agricultural improvements. 
Even if a hamlet ho not founded, outlying tracts or good land 
often lie unntilised ; hEcnnso the would-be cult tvntor can- 
not obtaiii within a reasonable distance water to slake tbo 
thirst of himself nnd of his cattle during their daj's toil. 
Many wells have been sunk with this object. 

^ to haeheha wells, the factors are a infllcienlly still 
soil, nnd water suflieicnlly near the surface to snit tho 
strength, for raising it, of the local breed of entile. Whore 
f beso factors are all favonrablo kagJieZa wells are freely 
snnk by zamindars and tcniinis oliko. 

Fur pitkka wells also costing from Bs. 200 to Its. 1,200, 
nocotding to depth of well, number of jiairs of bullocks to 
be used nnd consequent width to be given, ndvouccs have 
been given by the State most libotally ‘for the Inst six 
years. Kor Are years of that period the Imnd Records Do- 
pailmcnt ndrsneed direct, nnd for the Inst year «ar-si(6a5t 
nnd suhalis have advanced. ‘J'licro is no difliculty cxporicncod 
in getting^ applicants to come forward ; the rolo of interest 
is low, hoing 4 per cent, for the flisl 3 car, nnd 6 per cent, 
for subscqncnt rears. Land inig'itcd from wells sunk 
during the con^^Q of a sottlcinent is nssesacd at tho 
settlement next following at iliy rates. Well-sinking by 
pi irate rae ms is on tho inercise, bat inncli remains to ho 
done, ns will he seen from table nppoiidcd showing kaefteha 
nnd pakla wells per square mile of total area in use during 
the past three years 1809-1000 ffamine 3 *car), 1000-01, 
1001-02. Tlu> overage all over the State works out to 
five highat cnltivatcd area per well, which seems very low, 
but the cattle are small and poorly fed. 

A note on irrigation in Malwa drawn ont by Mr. 
C. Judd, Divisional Engineer, is appended.* 


Statement shaintng area and nurnher of pakka and kacticka Kcllt in actual vtc. 
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Figures in ilalies show tho averngo number of wells per sqnaro mile. 
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, SMement tJioichg area and number o/’pnkta and kuuliolia tvelh tn actual use contd, 
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FJgiiics in ifalies sliow Uio average nnmlier of wcllepdr Oquaro trUo. 


Colohel- 
D. G. 
JPilefitr. 


1. (r/<f J’wW<'«f.)-WiU yon be m bind, Colonel 
Pilcher, ns to read *neh portion of tho Mole yon linvo pre- 
pared for n« f— [Note read.] 

2. Q. It there any one part of Gwalior Slotc where the 
rninfnll la hoarier and inoro roliahluilmn nnolhct f— No; 
there ia no aiich place j perhaps the blacb aoil traeta, na a rule, 
cot most, and antler from rust. Tho fall is hcavieal in llm 
anulli. The Kvinfolt in tlie poilimi of tiic Slate north of tho 
A’^indhjnns in ISUO failed partially and in 1899 onm- 
pictcly. 

8, Q. You have ebetched out a very otlonaivc pro- 
giainmo of primd facie worba j qnito enough, I anppose, to 
tax tho reaoorcaa of Gwalior for many yoaw P— Yes. 

•1. Q. You alao, 1 believe, lay great store upon village 
irrigation worba? — Yw, 

D. Q. You have carried onl a great nninher of thojie ? — 
Tlioy were carried out under general inslruelionB from roe, 

0. Q. tVl.cn did you begin to carry onl these minor irri- 
giillon wrubs ?--In the hnginnrng of 1897. 


7. Q. Tliey were a nesv thing, I RiipposcP— Yea; from 
inqnirlea made I ilndoratand that works wero formerly 
eariied ont most irregnlarly and unecionlifically ; cnorinwis 
arrears of wnter-rntes had to be written olT. 


> 8. Q. M regards tho works beifun in 1897, havn von 
been aldo to see wliat the result Ims been P— Veiy hcneficlal ; 
iiic general cITect is tiiat the vcvemio in tlioso tracts in 
which most money was spent on irrigation has sinco been 
paid with the greatest regularity. 

9. Q. ITas any now land been hronght under onlti- 
vnlion ?— Famine camoin 1890, and 1807 was a fairly good 
ycai ; in 1898 n'e made a snrotnnry sclllcmoiil. Tlio 
avcTiigc eolb'clions of tlirec good years befuro the faicino 
rear wero 40,18,000 Dritish rnpecs; tbon wo began iin’gn- 
tion, and a Jama was fixed at tho rc-ecUlcmcnl in IPOS of 
li«. 6*},f'ri,0')b ; including the nvreani of tho fnininu } ear in 
wliicli eiispensions wero made, collections for 1901 and 1002 
averaged lakhs of topees per annum. 

10, Q. Do yon Uiink tho greater part of that incrcaso 
may ho fairly ascribed to ihcse 200 tanks yoli built P— No; 
two effoots were observed : in tlio first place, rovenno has 
been paid with far greater ease than before; and, amin, those 
districts In which most money lias been spent hro tM districts 
that pay with greater eompletencis and pnnotnality. 

Yol. IV. 


11. Q. Are these minop tanks not genetnllr supplied with 
sluices P— I thitib tltby are ; there arc two kinds of tanks ; 
ibora in wliicti water is let ont nnd tbo bed cnllivnU'd, and 
those in whioh (lie Water is retained. 

12. Q, In spite of running tlio water off, is there any 
appreciable addUion in tlio raising of tbo spring level of 
wi-ilsp— Yci, of coarse;! have not rondo detailed oxperi- 
merits. The wells below a tank in Snbalgarli City gave n 
good supply wlioD otker wells in tho di--tiict fnilod. 

13. Q. As your experience in rcrard to these minor tanks 
is of the iiigliest value, wc sliall be gintefol If yon will 
jot down a few facta wliieli liavo come under your personal 
nbsorration. linvo yon bnd any opportnriity of seeing a 
deposit of silt formed in tliCse little tanks F — Yes. I 
know of ravines in nliich the land was previonsiy iinoiil- 
tii.nblo nnd useless, and in wiiioli hr ilic inirodnclinn of 
silt the hind line lircii mado to yield Rs, 200 to Rs. 300. 
blit tho policy is to toke'no rcvcmic on improvements until 
the next settlement ol tho land rovonne. 

14. Q. linvo you heon nhlo lo form any ctlimalo of 
the cost of reclaiming nn acit! of land in tliis way P— No. 

IB. Q. Do yon tliiiik, from yont general cspericnce, 
tliero is reason lo holicve tiint by extending the S) stem of 
minor irrimitian there lias heon material improvement made 
in tho rnnUcr i-f checking dcnndntion f — Y'es. 

IC. Q. At no extravagant price P—Ccrtninly. 

17. Q. {Th Pi'crWc/if.) — I Ikink in llio Wrti- land to Iko 
tenth of Gwalior tlicro aro remains of mnny old tanksP— 
Tlicro nro soino old tanks tlirre, hut not so mnny ns in tlic 
oilier seils. As far ns I can learn, it was in ifSO or 1750 
tluil llag.mnth Kno Feshwn mkreked up towards Gwalior ; 
fromlliat lime constant warfare commenced and tiro country 
suffered greatly, while many of tbo tanks fell into disuse. 

IG. Q. Did cliinnlio clinngo follow tbo dcslruclion of tlio 
tanks P—Y'os. 

19. Q. I suppose it is contemplated to roslOre a ntimbor of 
tlicio tanks ?— Vcs. I bclioro His Highness is favonrahly 
iiiolincd towards restoring thorn- Imst year he went ont 
on tour personally, visited mnny villages nfono, nnd sclcolod 
sites for wells and tnhlcs, nnd distributed about Rs. 60,000 
for that pnrposo ; but I may mention that our great 
diilionlty Iioro has boon, nnd will bo, the want of oompetoiit 
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Colonel 

h.a. 

JPUeher. 


IKDIAN IBBIGAHOK COMMISSION: 


snlibrdSnatcB. In the famine of 169G^ directly I cot chflT^o 
as errtml ofliccr for fninirc relicft I wrote to tjio Public 
■WoilsR DcpBrlrociitp bihI tbe Cliirf Enpineen of tbo Unitea 
PidvitiPfs ottd of tlioPnnjnb ndiiiijr tbeir aBsistnnee, but 
was told that I could rot linvc a Eingle diMI. As to tM 
Bnl'OTcrppciP, wo bad to lake tlie leavings and cast-offs of 
tbc piovinces, some of wboin bad gono tbtoagb -very 
curious eipcrienccs, wbich were not veiy satisfoctoiy. 


- 34. Q. I understand yon proposed a huni high np tbe 
nnllab P — That refers to Ibe river MoTar, nnd the nnllnfis 
go in all directions, and there are a iinmber of iticm. IVliat 
we did in tbo famine was to band them up at tbo month ; 
tbo water very soon subsided into the subsoil, and when it 
subsided tbe area bos been cultivated behind the hund, I 
looked to these for supplying tbe spring eonroca of 
Babadnrpnr down below. 


20. Q. {Mr. Mttir-Mdeicngte .) — I understand that His 
Higbno's is thinking of starting an Engineering College 
here P— Tea. There is ono thing also rbont Eoorkee 
training } that is, it has no application to Gwalior, ^jond 
teaebing arithmetic, levelling, and surveying, the instruc- 
tion has no application to the conditions of the conniry and 
to tbe small works and largo works needed in Gwalior. The 
men must come here nnd have a local training. 


35. Q. Would yon go down below f — I don't propose to . 
go much further, about seven mites. The bnck-wator at 
Babadnrpnr leads back to 2 miles. 

36. Q. What did yon do at Babadnrpnr F — ^We have got 
a weir across the river. 

37. Q. Could yon get this water on to the country P — 
Yes, tbrongbont tbc rains it goes ont six miles into big 
tanks, and fills them. 


21. Q. [Tie President ^ — I should think it might bo a 
good thing if yon were to send np a few Grwalior lads for 
partial training in ihese preliminary subjects, perhaps at 
lioorkcr, and then let them coma down hero. Roorlsee would 
have to fake them in on tho understanding that they WMe 
not nvaihihlo for general service, but for the Gwalior 
State?— That might work. 

22. Q,. Have you got a personal csperience of Bnndel- 
kliand P— Only in marching tours. I have marolied all over 
Bundelkhnnd. 

23. Q. I snpposo the Agency nnd Lalitpnr are slmilarP 
— Hnmirpnr and Banda arc more like the country down 
towards Bilsa. nil black soil, thongh some parts of Banda 
resemble the dirtricts nearer Gwalior. 

24 Q,. And JalonnP— Is more like Bilsa; it is nearly 
all black soil plains. 

26. Q. As regards Ealitpnr nnd Jhansi, do you believe 
there that the srstem of making tanks would bo nsefni F— 

I am sure it will. "When I was there I had a great deal of 
conversation with Major Bcllosls, the Exeontivo Engineer, 
who was very much set on building tanks. He was not 
always successful in his tanks, faccaiiso he went thero 
without experience, but his ideas were right os to the advan- 
tages of tanks. ' 

20. {Sir Thoma* Higiam.)— Tho diffienllj is whether 
(hey can get good sites there. The soil is not good^ to 
irrigate® — Then comes in my idea ahont evaporating 
sites. The tank yon saw the other day is so far of no nae 
for irrigation. It is still n nsoful reservoir, which, if the 
State has money, it should build in nnmhars for evaporat- 
ing pnrpogcs for tho general benefit of the climate of tbe 
countiy. 

27. Q. Whether land is irrigated nr not ? — Tes. 

28. Q. Of conrso tho benefit will be enormously in- 
ci'cascd if you had land to irrigate'’ — Of course it would 
be, but I would not confine the idea of benefit simply to 
inigation. If von Imvc only a small .monnt of money to 
spend, for whii-li yon must have n return, that ie a different 
tiling, but where money is plentiful it will be most bonefioial 
to increase these reservoiis ns far ns yuni funds will allow. 

29. Q. Anyhow, they will improve the well irrigation 
probably ?— Undoubtedly. 

30. Q. Have yon decided how far the spring level of a 
well is affected by that?— 1 have not decided. ■ 

31. Q. 1 suppose there is a good deal of well irrigation 
in Gwalior P— A fair amount; it is ineroasing very rapidly. 
In addition to the worka that ore mentioned in the list 1 
gave ynn, two lakhs nnd odd under my diiection havo been 
given in advnpces. In the famine I spent a good deal, and 
then I gotBs. 50,000 a year from the Board of Bevenne for 
distribution ; sinoe I went home on leave two years ago His 
Highness has given this money to the Commissioners and 
Collectors to distribute. I have got n Ust of the amounts so 
distributed last year. 

32. Q. What does it oome to ahont P— In one division 
Bs. 63,216 and He, 40,617 in the otlier. One division 
had Kb 1,32,000 and the other Bs. 1,36,000 )<laccd at its 
disposal for advances, and the svbths are now ont in camp 
pecsimally inspecting eitea and giving advances for wells 
nnd tanks. The interest is cither Bs 4 per cent, ox 6 per 
cent, according to the period for which the loan is taken, 
nnd 1 think they will repay the money by next settlement. 

S3. Q,. Yon mention in your note some deep nnilnhs 
across which you propose to put a hunif high up near the 
sources to get water out on the' land? — ^No; tocheokthe 
water and keep it there, nnd let it soak in. It is not to 
irrigate, hut to let it soak in. 


SB. Q. I understood from jonr note that in cases like 
this you propose to also make bands across the nnllahs P— 
Across the feeder nullahs ; not across tho main nnllahs. 

39. Q. How will all these nnllahs affect the MororP-I 
want to stop eviry one of these to rcgnlate tho Hoods. 

40. Q. Then it is no nse making bunds lower down?— 

I rannot say. It will be a long time before we get there. 
It is only a general icic.'i I axpress here. The only way to 
try'tlint Is to begin high np nnd gradnally work down an 
you find it praolicoble. 

41. Q. Yon say if you make these great tanks, they 
will always he of benefit on account of the wells P — Yes, and 
tho surface afforded for evaporation. 

42. Q. That is n separate thing. , In regard to wolls, 
fake that tank we went to seo Hie other day ; that wonid 
only benefit well; round n very narrow fringe P— It wonid 
benefit down strenm. 

43. Q. How many miles P— Only about seven or eight 
miles to Fioiiore. 

44 Q. Tbo total area of iirigation that yon benefit from 
a tank like that must bo very small P — It is not large, 

_ 45, Q. Then yon must rely on the valuo of your evapora- 
tion, but one thing about the evaporation is that it is 
intangible. Yon can never measure what good it is doing P 
~I mb afraid I can give you nothing tangible, not even 
about wells, as we hare no figures. 

46. Q. (Mr. What is your theory 

about tho wells? Bo you benefit a certain number of 
wells on either side of the stream P — ^My theory is that by 
bunding small rivers and streams you inorcaso tbo water in 
the wells in the oountiy on either side of the ohnnnel below 
tho bund. It is n known fact, however, that with deep 
rivet B like the Ganges, ncsr'the banks the wells are deepest 
ou could^ find anyivhcrc, and I don’t think tliiit has ever 
ecn explained. 

^47. Q. Bnt as legards tho tanks with small streams tun- 
ning tbrongh them F In tho Deccan we found wells ora 
all deep close to the main nnlla, and what I wanted 
to know is whether your understimding of this aid to wells 
is that it increases the supply of water in the bottoms of 
the wells fully near the main nnllali ? — Yes, when such 
wells are below tho band, Mr. Judd states that in tbe 
SingoH district the majority of wells this year aie very low 
or dry, bnt below Dbanjoun Tank, which was made in ICOJ, 
all wells are full for a distance of three miles in tho valley. 
May I also read thia note in which I any that in Pargann 
Barahai, which is ahont 1,700 feet above the sea, there is 
a tract of about 40 miles of waterless tableland. Bound 
about one mined tank lie eighteen villages dcpopnlatcd 
through the want of water for tho cattle and people to 
drink. We found remains of old tanks all along (here, and 
tho people say that when those tanks were kept filled the 
population was pretty largo. 

48. Q. Is the soil pretty good P— Tes. At tho head of 
each of the rivors flowing during the rains from this table- 
land was found the ruins of n large tank. I have hod the 
tanks restored nnd kept filled, and tho people all assert that 
Ihe rivers now ran for a longer period instead of drying np 
soon after the raias. 

49. Q. What has the effect of this been ? — A more 
regular supply in these rivers, and the spring supply in 
the rivers below is now more than it was before we restored 
these tallies. 

60. Q. Have the people come back F— They are begin- 
ning to come back. 

61. Q. Do yon snppose these tanks were formerly used 
for irrigation, ot_ simply for holding np the water P — 
Pfohably for holding np the water. Vast herd; of cattle 
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gnzo in thoso fotests, and in tlio hob weather they 'leave 
the forcsis because thoi'o is no water. Now wo are givin!; 
them water they are coming book. In the Bajputnna 
famine wo had herds of cattle and crowds of peoplo come 
over to onr forests whorover we liad tanks. 

S2. Q. (Sir Thoma» Higham .) — I nnderstnnd that in 
the case of nil these protcctivo works that woro mado 
during tlio famine no chnrt'o has been made fur tho 
benefits that have bcon received ; no wator*rato has been 
put on bcconso of them P— No. 

63. Q. That will remain until the next seltlementt I 
suppose F— That depends on His Highness. 'Wo have had 
one settlement sinro the rfaminr, and we have taken tho 
heneiit of our works up to that sottlemeni. 

fit. Q. You gave ns somo figures just now showing tho 
increase of rerenne os compared with tho years before tho 
famine. Is that due to tbo additional torenno taken on 
that soUlcincntP— Not cutiioly. It is portly duo to that, 
but I cannot say precisely. What I claim os very largely 
due to it is tho icgolarity with which tho tevonuo has since 
been paid. 

Co. Q. That is to siyi yon Lave given fewer remissions P~> 
Wc hnro given no lemirolons sinee then. In 1803 wo 
suspended rerenne, but did not remit, ondjioro siuco collected 
such suspensions. 

SG. Q. The increase oC revenue has not^ been duo to a 
water-rateP— No. 

C7. Q* 3?horc has been a partial enhancement of tho 
Bsieesment made at the settlement of 1803 F— Yes. 

CS. Q. And you^ think that these works, taking them 
altogether, will ho directly remuaoentiro in the inereaso of 
roveuno derived from themP — Undoubtedly. 

69. <2- You think tho jnouoy spent a good financial 
investment ? — Undoubtedly. 

60. Q. Apart from tho savlug of expendituro on famine 
rulicf?— Yes; 1 think that at next sottlemeni tho reveuuo 
will be increased through the medium of tliceo works 
caMsidorahiy to what it wuuld have been had tlievo works 
not been oonstructed. 

61 . Q. (TAc PmiVenf.)— 'It would pay, would it uot, to 

have these works done by contract P— That was the c.»«o in 
the time o( Doulnt Has 8ciniJia, when tho revenues of tho 
diKtricts were faiuied out to conlrastors who Ucep these 
works in reptir, and it was found that It paid ilia eou* 
tmetors. You have iie.irJ of the luillionairu Beilis of 
Jllattrii: they were contractors of icvvuue under Gwaliori 
and walked nway with crurcs of rupce.s P 

62. Q. Tin's slalemenl shows tho population, gross area 
ooltivatcd, and wlmt you can protect by irrigation P — Ycs, 
in a year of drought. 

G3. Q. Has this nrca been very considerably nlfccicd by 
tho works constructed P— Theso figures hare only bcon 
sysleuiatically collected of late years. 

01. Q. Uo you think you could protect n much larger 
area now than you could in 1800 P~Y«J. I nm quite euro 
that a larger urea is now protected than in 1896, 

66'. Q. Tho expendituro on proleclivo works iiuiountod 
to about Its. 2, 09, OOJ P— About that; lU. 2,80,0JU is tho 
amount. 

C3. Q. Theso wero the works 'coustraclcd duriu" tho 
famiuo lime ?— Y cs. " 

67. Q. And in respect to that expenditure do you suppose 
tho area has been very greatly increased lliot has been 
protected P— Not in proportion. ' It wos done by famiuo 
labour and was expensive ; tho saino amount spent iu an 
ordinary year will probably give you doublo this number 
of works. But so far as theso works wont, there wae 
protection. . 

CS. Q. Y'ou Lave nut told us anything about field embank* 
mcriti in hl wk soil. Do you do much of this hero P- On 
fields in n slop'uig country they rnivo those damls, which 
you oil eiubankmcnts, and check tho flow walor. 

CD. Q. mat part do they do that in P -In black soils; 
where there is no irrigation from wells, you find theso 
ombankmciilfl. 

70. Q. Wore any orabankmonls of that sort mndo ns 
relief works P— Yc.i, whero thoro was a fnvoiirnblo slope, 

71. Q. Do peoplo make them by thomsolvcs?— Yes, 
they boro takou advuruos for that too. 

72. Q. Ir. regard to wells did Ihoy run dry in the 
famine F—Ycs, very largely. 


73. Q. Was there much cohesion of tho wells P-^Yos, 
very groat. 

74. Q, Did you find in any case that they wore able to 
roplonish tho supply by boring down through the reOk 
underground?— Wo have tried getting through tho rook, 
bnt there ore few oases in whibh we have bcon succossf ul so 
far. 

75. Q. Do yon know any oases in which there has been 
a spring up from beneath tho rockP — I cannot oito a 
ease. Mr. Taylor might bo able to do so, hut I don’t 
rdtnoiubor a case. 

76. Q, (Ifr. 'ArKfr-Jlfael'Ciisie.)— As regards this irri- 
gated area from nil sonroos given in your statement, 
docs that mean from wells P — ^^Yclls and tanks. 

77. Q, Wo are not ablo to diftcrentiato wliat como from 
tanks P-- Yon can for this last jear, 1001-02. I um 
beginning to diHorcntiato it now, and yon will find that 
this lotnrn gives tho irrigation figures within tho year. 1 
havo great trouble in gotting this correct, but in another 
two or three years I hopo to got it really acourato. 

78. Q. Oao thing that wo observed in the United 
Piovincos, for instance, was that in tho faiuino year 
1896-97 tho area undor tank irrigation dccrcai-cd enor- 
mously, because tho laulcs did not hold water, and tho area 
under well irrigation iuoreased enormously F — Thoir tanks 
are so dilTerent to ours. The tank in tho United Fruvincea 
Is all irrigation from lifts. 

70. Q- The greater part of this irrigation of yours is in 
the bod of the tank ? — Yes. 

to. Q. Dehiiid tho blind P— Yes. Tho nvorago for tanks 
oil through was 21*03 bighat bolow tho bund und 31 
above — a ratio of 3 to 2. 

8L Q. Wostlmt ZVbighaa goncrally uncultivated be- 
fore ? — Yes, bcioro that tboy woto eowu for a kharif crop 
but not a rabi crop. 

82. Q. There is another paint in these figures whioii 
I don't undci'stnud. Fur the Mulw.r Dr.inch 1 observu in 
the normal year you have very nearly doublo as much as 
in the year of drought. Wliat is tlio dillmcnce duo to P— 
It is probably from wolls. 

83. <2- Tho nullabs foiled P—Y'es. 

81. Q. On the other baud, in Gwalior, 1 seo the area rose. 
There is a great de.il moro well cultivation in .Malwa 
than in QivaViurP— Toe rc.rsou of siiikagc in M.div.s was 
that In the dry yc.sr of 1899-00 there was a failure of 
wells. Beveuty-fivu percent, of the wells rna dry in Malwa. 
'ibo nater-levcl only reached its proper level this year. 

86. Q. Mnlwa was afrcclod by tbo 1890-1000 famiuo f — 
Yes. 

80. Q. Gwalior was not?— It was afTcctcd, but not so 
sevoioly as Malwn. You were asking me about tho 
boring of walls just now. Mr. Judd ha* given mu n nuto 
in which ho says *’ ilcepcniog wells whero trap rock is found 
was a failure, unless groat depth be l.skou. 'I'no nvcr.igo of 
wclUis-lO to 60 feet. Oao woll, 60 feet, was deepened to 
110, and then a fault in iho rock wasrooehud, and the water 
rose 23 feet iu tlic well." That was ono suecessful case, 
and 1 know One at Bohoro in trap rook whioh was nleo 
succcesful. 

87. Q. llavo takai'i advances bean given iu tho Gwalior 
Stato under your supervision mid orders P— Yes. 

83. Q. What is tho cx.aut inothod whiv.li you porsuo in 
tho giving of them P Docs a man cuiuu i.i to you for the 
money, or do 3 'ou send it to him F— 'i'lic mon came to mo 
with their appliuntions, and 1 mndti inquiries through my 
kanungos in tho village, if 1 thought it was nccossarj*, and 
tlion giivo him tbo munuy. 

SO. Q- Is the fact of his having to como in a long dis* 
tonco R groat doterrentP — No. 

90. Q. It is nrged iu Drilish torritoiy that it is n groat 
deierreiil P — I boiievo nut. I was in llardoi nearly n j-e.ir 
and n lialf, uud the year after _my ui rival I gavo Us. 60,000 
in that district nloiio us takavi, mid they all camo ta mo 
and got it. I could nob givo us much ns 1 had applications 
for. 

VL Q. Did they como to yon in camp P— To tho 
Oulchcry prinvipully. 

93. Q. That is to say, at licad-quiirtors P— Yes. After 
1 left, my nucecssoc insliiuled inquisitorial rules, and tho 
peoplo would not como in for fal-avi, and Govcriimont in- 
quired why tho tak'aoi ndvusocs had decreased when 1 left, 

03. Q. Of oourso it might be urged (hut tbo ro.isan why 
the people look tho advances was that .they were uhlo to 
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mfsiippropriato tLcm to pnrposes other tban that for T7luch 
tlie; were giren. Do yoa oelieve much misappropriation 
did take pioco P— No donbt, it did to a certain extent. 

94. Q. To n large extent, do you think P— No. 

95. Q. Do you think that, if without too olftse an inquiry 
you gave a man money for a well, yon might be oonfideut 
thul a,greatei‘ part ol that money would be spent on the 
well P— That is difficult to answer piecisely, but I was con- 
fident thnt every advance 1 gave would be recovered. 

96. Q, You deprecate too much inspection P— Too in- 
quisitorial inspection, because it means that 'the men yon 
send to make these inquiries will tube tlieir peroentages. 

.-97. Q. What period is allowed for repayment of takaoi 
in GnaliorP—Yarious terms, 1 think it is now three or 
funr years. In the famine time we gave ebc years. 
His Higbuess has been very liberal this year in giving 
advauecs to suiais and sar-suialui and they have to go on 
tlieir tours and see on tlie spot who wants tlio money and 
give it to them themselves. 

98. Q. The people are quite content to pay back in four 
years. Tiiey don't find toe period too ebortP— No, they 
take it very readily. 

99. Q. What sort of security do yon take P— I think wo 
take nothing except their land. 

100. Q. n it is always to lainindara that you advance ^ 
*— 1 have always advaueod to zamindnrs. 

(Fit Higlmets the Maharaja.)— Dieto used to bo 
a lot of trouble about this formerly, so now 1 have ordered 
tho Colleotors to judge from the oharacter of the pcisou 
and his property, antt if they are satisfied that he is a 
proper petaon, to give him the money on the epot. 

101. Q. (il/r. EajaratnaMuiaUar^—Ha you give any 
remhsious when wells fail P-— Where wc have built them wo 
don’t charge at all. 


moitolity wae correctly ropoited or not. The ramino Com*, 
mission took the United Provinces Government to task for 
tho mortality and asiumod that the recorded figures were So 
per cent, helnw the actual figures. Government did me the 
honour of asking my views upon this, and I said that was a 
wrong nssuniptiou to make before you were ceitain that tho 
reporting wns correct, and that the only way of nriiving 
at it was to divide the wor^t villnges into circUe and make 
a Iiouse-to-honsc inquiiy in these villages. Government 
thereupon said "you aio to'do it, " and 1 had to do it for 
Bohilkhaiid. I found just .the opposite, and that it was 
reported 25 per .cent, over what tho notnol figures should 
have been, and that everything was put down to famine, 
because there was n great outcry about the reporting, and 
the chaukidars ropo^d every death they could os duo to 
famine. 

119. Q. Allowing for all the cs.iggcrntion, the moHali^ 
was severe P— Unquestionably } but there were no ground 
for exaggerating. 

120. Q. Tlie only point or question is wlinthcr you con- 
sider Dint Pohilklinnd might again bo exposed nndor 
ceitain circnmstanccs to famine?— Undoubtedly. I hap- 
pened this morning to find my diary of 1878, and there .1 
found that a canal from the Ganges was formerly pio- 
pOEcd going through tbs Bijnor district. In fact, the' 
people pointed out whore the pegs had been laid down for 
it. Everywhere, where the pineo was through which tho 
canal wat to pass, they eagerly inquired and they hogged 
that I should use my influence towards bringing tho canal 
into their district. 

121. Q. (Sir Thomas JTijAuhi.)— T heir ideas were in- 
lluenccd a good deal, were they not, by-wlint tliey Jiad gone 
through P— Yes ; they pointed out the prosperity of the 
villnges on the other side of the river, and asked when wo 
were going to betaoilt them in tho same way by bringing 
a canal into their district. 


102. Q. Bat whore you have advanced fulioci ?— They 
don't gat remissions j they must take the responsibility. 

103. Q. (jiff, jlfoif-iUTacAcneie.)— You were in ohargo 
of the famine relief works in 189G-07 P— ’Yes. 

104. Q, Did you manage to employ a ' greater part of 
your labour on irrigation woiks P— No. 

106. Q, llow largo a proportion?— You have it nil In 
this famine report, 'rho average of lahounirs per day on 
these works were 1,287. 

106. <J. Did you manage to get irrigation works for 
onc-fourtli the number, or one-third tho number F—1 could 
not tell yon without studying the figures ogain { tho figures 
are to be found iu this report. 

107. Q. Have you got aprogrammi of future works ?— 
Yes. 

108. Q. What propbrtiou is irrigation? — ^Thcy are nil 
irrigation. The ptogromme lor famine rcl ef is onlitcly 
irrigation works. 

109. Q. Deep that mean in your real famine yoa hope to 
employ cvoryo'ne in irrigaticu works: — Wo will employ 
them on that as far os we can in proferenco to any other 

work. 

110. Q. Do you believe you could find employment for 
them ? — 1 don't douH it, if 1 can get tho money. 

111. Q. You could find irrigation works to employ them P 
—Yes. 1 believe there IS scope foe employing Uie people, 
and near their villages too. ui 18r7-7o I gave the opiuion 
that in Oodli the people eliould bo omplojcd near their 
villages on tanks. 

112. Q. I'or irrigation as apart from drinking w.iter- 
tnpply? — No; tho two together. As a lank is useful, 
wlirther for irrigation or for water-supply, or as affording 
orapemting surfaco, the moro you can get tho hcttcc for tho 


122. Q. Did the owners say tho same thing P — These 
were the small ramlndars and cultivators. I don't suppose 
tho taluqdnrs would have said tho same thing. 

123. Q. (jlfj-. Mttir-Maekenzie.)— Yon wore alio on the 
Provincial Committco which inquired into the famine? — 
I wns Beorctsry to the Local Famino Commission. 

124. Q- Uid thnt Commission advocate any irrigation 
works in OndbP— I don't remember its doing so. I 
personally advocated tho digging of tonks ns tho best form 
of famine labour in the noighbuorliood of villages in Oudb, 

125. Q,. Did you ndvoente the Ssrdah Canal ?— I cannot 
say. As Secretary I had to compile all tho replies received 
from oil offiecTs in all disIrioU. If there is anything, jou 
will find it ill tiicso printed replies. 

120. Q. Have you any strong opinion about the Sardnh 
Canal F — Very strong. 1 wns in Lucknow when the Sardah 
Canal was started, aud Colonel Forbes nnd liis office assem- 
bled there in the year 1870, and 1 had many talks on the 
subject with him ond with Lie assistants, Mr. Hancock 
and Colonel Olibborn. 

127. Q. What is your view about it?— My view always 
was that the Sardah Canal should havo been constructed on 
a leo ambitious scale than iras first proposed ; that is to 
say, it should have been constructed not ns n navigating 
canal, but as on irrigating canal only. It should have 
been onniod out in tho way proposed subsequently by 
Captain Clibborn in nn amended schemo, which naa to toke 
tlie cntanl into parts where it was required nnd not into 
those parts already fully f umii-hed witli .wells. I think 
that plan is the only one on which the Sardah Canal cduld 
have been snccessfully coiistruotod, nnd that it could have 
saved the countt}' from famino in Itt77 and also in 1896. 

128. Q. (27(6 Presiifcn^) — Was tboio mnnh misery in 
Oudhinl877P-yoB. , 


country, 

113. Q. Yon say yon would employ the greater number 
ol thorn oil tanks ot somosort? — think the greater part 
would be for what we call irrigation here. 

114. Q. Either for irrigation beliiud the hund or bolow 
the bund F— Yes, and for embankments. 

115. Q. I wanted to ask yon one or two questions about 
0 idh. Yon served there a great deal ? — Yes. 

1 10. Q. You made some very special inquiries, did not 
yon, after the famine of 1878 P— Yes, nr to the rates of 
mortality. ' 

117. Q. Your inquiries were in KohilkhandP— Yes. ' 

118- Q. IW found there had been very oousidcrablo 
mortality there ?— Yes. The questiuu was whetlior the 


129. Q. Did you find at that timo that tho talnqdnrs ‘ 
were actively opposed to the carul.^— I found that the 
taluqdnrs were tho only people who had- a voice in the-' 
matter. Tlioy wore led by a taluqdnr through whose 
estates the canal would have run ; and although 1 cannot . 
gnnrontco tho correctness^ of it, the gonernt rumour then 
was thnt tho zamindars in tlioss villages wero snb-pro- 
priotors, and would bocomo too wealthy and powerful by 
the opening of the caual for bis views. 

ISO, Q. Used apprehensions never to bo expressed as to 
the water-logging of the cauntry*? — I don't leiucmher any 
apprehension ns to water-logging. Apprehensions wore ex- 
pressed, to tho host of uiy recollection, that tho Gogra 
would cover the land with silt, and that tho fertility of the 
soil would be destroyed by a coating of sand. 
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• Tho spring lovol in Og j|| jg g^nornlly high ; is 
P No. It vniics very much in soma districts. 


132. Q. Would you not pomonnlly bo ufmid o£ wntor- 
logging'if the cnuiil was built P— Not if it were properly 
niigned-nnd you bad drniniige irhoii iicccscnry. When I 
was in Lucknow I lind charge of an cstntc which was under 
tboCouitof Wards. I coinniciiced digging wells there 
and I fonnd they wont down to 80 feet deep, and that the 
Sardah Canal was going exactly along the line whero ■ I 
had ronstritatcd two wells. I stopped the rest] and never 
‘constructed thorn. I'hon when 1 went to Jlardoi 1 again 
found the Bnrdah Oonat went along tho tract where they 
wanted most water. 


l.SS. Q. (dfr. Rolcrlt.) -llow long is it since yon havo 
left Oadli P —12 years. 

134. Q. Have yon scon Mr. King’s report on tho Sardah 
Canal drawn up daring Sir Antony MnoConnoll’n tinio P— 
No, I have not seen that. 

135. Q. You linvo hot seen llio proposal by Sir James 
IrtTouclic about n modified canal for Jlardoi alone P— No. 

13G. Q. There is n proposal there that h canal, morel}' ns 
a protoctiTO work, should be considered willi a view to supply- 
ing water to the tanks in years of dolieient rainfall. l)o 
you think that would ho a good thing P— from what river 
will this canal come P 


13i. Q. IroinSardnhP— Tt wonMnotonlyhenolitTrnrdoi, 
bnt-wonld apparently heneflt parts of Bhihjolmnpur where 
mortality was very heavy in 1877. 

188. Q. Then abont the opinion of the people whicii is 
a factor in the c.isi ; we have examined ‘a good in iny 
tnluqdars at Lnoknow ou this subject. Tliov had nil coino 
prepared for this question abont tlic Hardah Canal, and they 
gave a grc.st many reasons against it. One renson was that 
It would raise the wnlor-lovcl P — Tlic water-level wants 
raising in Uudli in many years. 

130. Q; The report of tho I'lnginccr, Mr. King, is that 
the water-level is high enough and should not bo raised ?— -I 
linppencd to find a lour report of mine of 1882-83, and 
there lundtlio water-level had fallen tonn c.ttraordinary 
extent in many places, and tho people were working luird 
at the wells, often without bnlluolis, could not get enough 
water. Forlnn.itcly llierc was ample into winter rain and 
the crops wore saved; otherwise there would have Leona 
failure of the raii, and we should liavo laid severe distic&s. 


the rahi fail In 

1877-/ 8 P— No, I think it was only tho ifioriTthat failed. 


141. Q. O[r.3{ohcrlf.)'-~^i)\i gave ns one re.iseii wliy llm 
tnlnqdaiu should bo opposed to it, and lluit was because of 
the suh-propiictoiR. Miit thcro is n very l.arge area not 
,undor snb-prupriolors, and from tlioso tenants they would 
got an onlianwd real P— Precisely ; but yon know that 
from the liuio of Alan Singh and the Tennnoy Acts a feeling 
of onmity has existed bitween the snb-proprietors and the 
tiiluqdata. 

142. Q. And yonr idc.a is (hat they arc not willing Hint 
Ike Rtih-proprirtOM Mionld honefil, thougli they boucfit 
thomsclvcs P— I believe they arc iiiilueucdd by tho fccliii- 
tliat the inh-proprictor's position would bo ro greatly 
iucrcasoit as to make him a uiorio powerful enemy limn ho 
is now. 


143. Q. Mr. Butler nlso laid grc.al stress on Hie foot that 
wells are incro.iBing rapidly- so rapidly that tho groiiiul 
for reporting tlmt tho canal should bring water is less 
limn it was belore, nnd he gnvo ns figmes which slmwcil 
thill in Ilni Bareilly, Bnia Bank!, nnd I’crliibg.irli the 
number of wells had enorinonsly iiicrca*icd. 


, 144. Q. You said you gave Ra. 60,000 as takavi in 
Hardoi in ono year, 17111011 kind of tahavi was it P-^ 
For biillooks nnd for wells, beennso the wells are of no 
iiso wltlioiit biillooks. / 

145. Q. Have yon any idea what n well costs P— 
Bs. 300 to Its. 400 according to the depth of water nnd ncoord- 
ing to tho number of bullooks used. 

14G. ^0 whom did you give the_ advances for wells, 

ns n rule P — To the xnmindars. There is no dilTionlty about 
sconrity with them. 

147. Q. Yes, hocauso yon have his land. But how .did 
yon manago about advances to tenants P — I only gave an 
advance to a tenant on the security of tho xnrnindar. ' 

148. Q. If a zamindar rofnacd, a tenant could not get 
an advance ? — Ro. 

149. Q. In your opinion there is no practiosble way o f 
giving fakaui largely to touants unless tho ziimindars join P 
—1 have ilo doubt of that. Tho fertility of soil is inexlinus- 
tiblc if trontoi in a proper way. The fertility of soil is 
similar to coal in a eoal mine. Thu owner of a coal mine 
allows persons to come in and dig for ooal. If they tako it 
Itilli a shovel, tboy pay a roynlty per ton ; nnd if they put in 
costly mauhincry, llioy p.iy the same royilty per ton, but as 
the output is grealor they have to pay a larger sum ns 
royally. It is the siino in the case of the xamindnr and his 
tenants. The zamimlar stands in tho position of tho owner 
of a coil mine, nnd if his tenants by inakin" improvements 
get an increased crop, the sAininiinr 1ms n right to share in 
tho increased onltiirn, and the tenant should not be nllowcd 
to oppropriato tlio whole of that increased forlility to 
himself. 

160. Q. From that point of view you see no injustice 
where a tenant 1ms dug n well that he should pay wet rates 
for land irrigated from that well P — Certainly not. I may 
say it is tho opinion in this State, and it is aeled npon, that 
any tenant norf can sink a well, althongli his zamindar is 
opposed to it, Imt that he shall pay an increased _rato 
according to ttio irrigated rales in tho neiglilionrhood, if he 
docs it withont coming to some private nnd previons ngreo- 
inenl nitli the zamindar. 

161. Q. One objection to ourj>re.scnt system of giving 
iakavi is that a groat dc.il is exacted by underlings, lio 
you think that amounts to any very largo percenttigo of 
the sum ndvanoed ?— It used to, but I don't know 
what it does now. Soon after going to Lucknow I got a 
tiilisildar in the treasury run in nnd conviotod for taking 
6 per cent, ns rommission on takavi advances. 

162. Q, Is llicrc any prncUcablo ^vay of preventing that P 
— The only way is by seeing it given yonrsdf. 

153. Q. Blit the pcoislo tliomsclves are in such a ^ray 
that they will payV — Ycj, unlc^i. tho people show more 
independent spirit nnd complain, nnd unless you listen to 
their complaints, you rannol prevent this. 

164. Q. But they won’t complain of small exactions P-* 
No. 

165. Q. Tho rale of interest for takavi is per cent . 
Do you lliiiik ilml rate is too high P— Well, tho argument 
generally is that Govornincnt ran burrow money' ot 3J per 
cent., lint you muit loiivo somo margin for tenants dying 
nnd boUing, nuil losses of tlmt kind. I think Cj' is ns ’ low 
Es it reasonably c.an ho put. 

160. Q. Tho I'lilo of interest, then, is not a deterront at 
all F — No. It is not execssirc. 

167. Q. (J/r, Jiafaratna JlfHifntiar.)— Would you 
rccommond its redaction to 6 pot cent, ns in otiior nrov- 
inrcH? — In Oiidli I should leave it as it is ; I don’t t|iink 
that tho present ralo is deterront. 
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1. Q. (F/ie J^reff(lenti^“^hYhtil is tho position von 
occupy ill the Barodn State ?— I am o Snbnii. 

2. Q. In your paper on Bnroda yon say in parngrniih 4 

the water under the blnok cotton soil in Amrol! is 

fnitisli, and tlm land, if irrigated coiiBlnnliy, would rofuso 
to grow any crops. Nolwitlislamliiig this, wheat and 
kaiml nco nro grown under Well irrigation." Is there 
miich nco grown under wells P-Yos ; when water is within 
SO feet, it pays. 

. stipi>wo it is n very good description of 

nee P— Yes. 

4. Q, T hen you go on to say in (lie mmu paingmiili, 
•• angnrcaiio used _ to ho groivn, but aoveiiiiiicnt Imd In 
check It by a spccinl impost of Its. 12 per kiff/ia (Rs. 2,074 


A, Siibali of Biroda. 

Decemhtr 1903.) 

per acre), ns it requires irrigation throughout the ye.ari 
and tlic salt water siioils the land. ’’ Are these wells salt 
in their nature P—Y'os, the wclU nro UBunlly not more than 
80 feel deep ill the black soil tracts. 

6. Q. Then yon speak of Navsnri black soil ; do yon 
want much irrig.itiun there P — ^Yes, on account of tho ralt 
Cl ops. 

G. Q. llns there been any attempt in' the Barodn State 
to make irrigation canals P — ^Ycs. 

7. Q. From where P—Frora the Orsang river. Our 
miginnl idea was to bund up tlio Horan river nnd make a big 
lake of 13 sijimTc miles, costing 18 lakhs, in Cliota Oodoy- 

' pore. And if more wulur avas found nocoss.ary, I lliought ol 
having n eanul from tho Nerbudda nitd join it to the llcrau. 
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and cany this canal to join tbo Orsang Canal Eomewhcro near 
Bhadorpur. If vo can snccccd to accuro tlio sito on t|>a 
Nerbiidm, it would of coursobo unnecessary to make tbebig 
lake in tlio Heran. L.'vols Lava been taken for soma 
dintanoe, and 1 have walked a certain distiinee towards 
the Nrrbudda ; from the trigononictrical map 1 can show 
that it is possible to connect the Ncrbndda with this sehemo. 
A weir has already been built on the Orsang at Jojawa 
near Bluidarpur Itailway Station. (This was all said looking 
over maps and plans.) 

8. (i- 'Would you take your canal past DabhoiV — 
Yes* That is on the edge of the bbick soil traot ; wc want 
to grow bettor cottoui or other crops if it is not possible to 
grow better cotton. 

9. Q. With irrigation F — Yes. 

10. Q. Are you going to faeo this question of irrigalinJt 
black soil F— YeS] iiaroda black soil. 

11. Q. (Afr. Itajaralna Mudaliar.)—lii thoro well 
irrigation there ?— Wticre wells can bo made at a depth 
not exceeding 60 and (iO feet, 

12. Q. (2V<e PmirfenM— You saj’ in puragrapb 18 s 

tbero ore practically no private iirigatioit works other than 

wells, unless a tew aiuall tanks may be called so P “ — Yes. 
they hare been uegioAed, bat now wo aco making a 
aystematio survey e£ tanks. 

15. Q, Is the Stat'j going to pay for the repair of tbo 
tanks F — Yes, all uorks nto done by the State. 

1‘1. Q. And the maintenance afterwards P —If they are 
small, liio liereuao Department niil look niter them ; if 
big, then thu Publio Wuiks Department. 

16. Q- How many tanks will come before you in that 
way P— I think there will bo several hundreds. 

IG. Q. Is there any feeling against irrigating block 
sail P— No. 


23. Q. Do yon mean that if you bronglit in a canal, 
yuar would be replaced by high class crops P— Yes. 

29. <2. And cotton vrould remain as it is P— -Yes. 

SO. Q. You do not think they would go in for rice P — I 
do not think bo, 

31. Q, Altbottgb it is a good crop and costa less, they 
won't go in for it. Would rico be moro proGtnblo than 
cotton P— I don’t think so, bccanso rice is not a paying crop ; 
it is not exported on a largo scale ; cotton is the orop of 
expert, and commands a better price than i-iee, 

32. Q. If you irrigato tliat soil and grow high class crops, 
will there bo any dillicnlty about luanuTe P-~'l'hcTe will bo 
dilbciilty nbont manure, bnt I think tbo Btnto will intreduco 
arlideial manure. 

83. Q. They will liavo to pay for it F— Tlioy xiay now in 
Poona something like Bs. 200. per bigka for castor cake. 

8d. Q. What is the manure that will be introduced P— 
There is an Agrienltnrnl Department ; wc shall find out 
from it wbioh » tbo best manure. 

36. Q. Borerritig to Appendix 7, column S, in this state* 
meat regarding Baroda, nro these actuals F— No, they arc 
estimated area*. 

SQ. Q. What is the basis of the ostimato P — Iho quantity 
of water avallahle in each tank, 

37. Q. Do you allow bo muoh per million cnbio feet P — 
No; for rico thcro aro three or four fall waterings of six 
inches each. 

33. Q. Aro those nil aopposcd to be rico nicasF — Not 
all; certain nre. 

3D. Q. How do yon ostimato tbo supply in j'our pro* 
jeet P — Prom tbo catchment area. 

■10. Ton have not the area of what you gel in the 
hot ncatber p — ^No. 


17. Q There is a feeling in the rest of India ?— Oar black 
soil and that of Breach is ically lesar ; before I8G0 much 
cotton wits not gconn j we cliss this ns betjr, which 
means black soil mixed with huo sind in seme quantity ; 
it it was tcally black soil only, it would crack i and ii pcuple 
found It unanitcd lor irrigation, they would not lift water 
CO feet and grow onions and sugaroauc on it. 

18. Q. In some black soil they could not make wells at 
all P— No; the cost would be too grc.it. 

19. Q. (Afr. area actually 

imgated in the Baroda dintcKt is, I see, exceedingly minute S 
10 lakhs of acics were under crops, and the aro.i nctnally 
irrigated w.«s 23,000?— 'Tbo cause u that where well* go 
beyond GO feet people do not care to work them. 
The Baroda district has to be divided into three parts : 
(1) north-eastern strip, c tiled cAonifii consisting of Bsvali 
and Vaghodin, |aii ol Uaroia and Dabhoi, wticro iico is 
grown in black soil i (2) iiurth-wcsteru sCrip of Uorat soil, 
wheic thcro axe a large uuuibrr of wells, and where bay ail 
or garden crops can be sown ; and (3J the southern strip uf 
black soil where cotlou is grown. 

20. Q. (The President.) — Until you gel « correct 
survey uf the couutiy, can you give any opiuiou os to the 
Oisang project P— Wo are Butetue project will be aucccss* 
fnl at very moderate expense. 

21. Q. (,Sir Thomas Zfip/mrn.)— You have no large 
Irrigation works in black soil P — ^No. 

22. Q. What i» ordinarily cultivated ill black soil ?— Tbo 
staple is coUou to the extent of 16 pci cent. 

23. Q. If you make your big c,\nal, do j ou suppose water 
will bo taken fur cotton P— Ao, it is nut iiecec.vary that 
cotton should be watered; it uiii grow with less* ttlan 
4 inihcs uf iwiu. In the Cuoiand tuluka, which adjoins 
Amuu, in 1899 there were only 2 95 inches of rain, aud 
yottho cotton crop was good where tho people did not 
destroy tUtic otups. 

24. Q. {Mr, J/KiV*Jfoe.tcnsic.)— IVJiat do yon miwn 
by people destroying tbcir crops P -People weic alraid 
Govcinmcnt would take a full nsse.<>uiciit, and so they 
allowed their cattle to ronm obout over the crops, ns they 
did in the ueighbouting Urituh district of Broach. 

26. Q,, {Sir Thomas Zfiy/rom.)— Buppcsiugyon biing a 
canal into thh, district, will the people giio np cotton and 
toko to rico P — It is not necessary ; tiicy can grow sugar- 
cane, onions, garlic, and other garden crops, 

28. Q. But the area will bo Veiy limited P— No; ns It 
is, cotton is not grown over 43 jicr cent, of the area. 

27. Q, Wuat IS grown on tuc tcj. P — /iiai-. 


*11, Q. Do Ihcss over rnn dry?— These tanks are not 
supposed to liavo water in the Bnmmer. 

42. Q. Your sugiireanc wants water all tbo yiarronud? 
—None of llicse tanks grow sugarcane. 

43. Q. 1 thought yon s.iid thu Orsang would grow sugar* 
cane P— VTc aro going to havo n big tank on the Homn, or 
else storo water m our own territory. 

41. Q. That wonld be so muoh added to this 10 Inkbs 
tliat you have in column 4 P — Yes. 

46. Q. That Los not been estimated F— One tank on the 
Orarng bus bcou included in this 10 lakhs. 

4G. Q. Do yon want to make storage works onlsido 
BnrnJa territory? — All the works 1 bare ^proposed nro 
outside Baroda territory, vis., the Snbariuati reservoir, the 
Nerbudda Canal, tbo .Marhi Canal, oud tbo Heron reservoir- 

47, Q. If the British Goverument wanted to irakc a 
tank, the sito fur which was iu B.icodii territory, would the 
State mako any objrotion P— I don’t think I am anthuiizcd 
to ipe.ik on that point, 

48. Q. {The President.) — ^llavcrou experimented with 
diUcreni kiuds of cotton P— Yes. 

49, Q. linre you over tried BgypUan cotton P— Yet. 

60. Q. Docs it sacccedP— For two ye.irs only, and then 
it fails. 

61. Q. Did yon give it water P— Only a smull quantity. 

62. Q. Ill Egypt they water it every two or three 
years F— I wish to introduce into the Shite a system of side 
irrigation; by that sjBtem less water is given to the field, 
nnd at tbo same timo fairly good crops nre grown. 

63. Q. You know the Egyptian cotton gives a very* 
largo produce? -Ves, it is 3^ times that ot the Indian 
cotton. 

61, Q. How do you nocount for that P— It is tho 
poverty of the soil ; tbcrc is no manuro apjilied to tbo soil 
in Indm, while Egypt gets manure from the Qoods, and 
tbero is the lightness of the suit. 

66. Q. (.Ifr. A/Uij-jlfiici'ciisi'e.)— Have you served Jii 
BUy other district ?— Yes. 

66. Q. IVhero docs the Qrsstig project go P — It first 
.passes through the yorat and then close to tho black soli. 

67. Q. Docs it go pa.vt Dabboi into black soil P — Y’es, It 
posses by Dabboi ou to Shinor into black and yorat soil. 

63. Q. It goiB past tho river Nerbuddn ?— It goes 
towordc tho Kctbwddtt. 

69. Q. Thun it will only pam IbroDgb a Bmall tlice of 
blouk soil P — Yes. 
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G0< Q« ‘Wbnt do pro])oso to do to protect paddy P — 
Vfa nre going to nako tanks ,and repair old ones, 

61. Q. Is tke conntiy liko ITairoP— 2To, it is like the 
Panch klnkais. 

' 62. Q. Arc tko people priocipally Bkils f— No, a better 
elnsB. 

63. Q. Will tboy irrigate P — ^Yes. , - 

64 . Q. (Jiff. SpjttvottM jifudoliat '^ — Is Ibe soil in tbe 
norlli diiicrent from tlie black soil in the soutb P — Tea ; in 
tbe north thero is hunhur in the soil, but not in the sontb. 

63. Q. {Mr. Muir~Maekensie.)—'Km did the famine 
affect the different parts P— The paddy disltiot was affaoted 
more than the cotton distriot, 

66 . Q. What was the reason of . that P— The ootton 
cnltirators are of a better class j we bad hardly any hvnhU 
aiidy»a<i(fa« on onr works. 

C?, Q, {Tie Presideni .) — Did they die P— No, they 
could manage to gel on, bnt they lost their omamenta and 
bnllocks, oto. 

68 . Q. {Mr. Muir-Maekenzie,)~ It \Taa not that there 
ires a smallor failure of crops P— No. 

09. Q. Did tlib census show a material rednolion in the 
growth of the population P — About 19 per cent. 

70. Q. What is yonr syalom of ndrnncing money for 
wells P — Tho present system is to giro money np to Bs. 600 
free of interest; fortlint no security is required. Under 
this i^'stoin Bs. 7,11,284 hare been advaiicod within the last 
three years. 

71. Q. Is there any difficnlty about recovery P— In the 
past thero has been no difflcnliy: ,wo hare vory few had 
debts. 

72. Q. I snppose yon remitted a.ceitain amount in tho 
famine ? — I will look into that now ; I don't think wo 
sliall have to remit, heoanso wells have been properly con- 
structed under special officers. 

73. Q. What is the ejetom P— A speoial officer is appointed 
fur one or two talnkns ; he goes round and inspects the sites 
and finds out whether wells ate possible 5 then bo goes to the 
village and asks people whetUcr tboy want iakavi, and 
explains tbo roles •, when .people come forward bo examines 
their fields and sees whether the site is fnvonrnlle j then he 
advances money stmight off for making a pit ; when that is 
dng, ho goes to it and finds out whether the water is good ; 
if tho water is good he advances np to Rs. COO in instalments ; 
if tho wall fails, or it is salt water, tho first advance of 
Kb. 20 is struck off and not rcoovored. 

74. Q. Ill that way you have given largo advances P— 
TeSj the details are given in Appendix 8. 

76. Q. The Slnto has cnnatrncted some wells P—Tes, nnd 
a largo unrober ore being constnioted by oultivators them* 
selves under Government supervision. 

76. Q. What return do yon get for State wells P — In 
Amroli 129 wolls wore constrnotod by tho State ; an extra 
Hrayat rate is put on ; supposing n well ia capable of 
irrigating C lifflias of land, nnd tocro are 20 bighas, the 
jiragat into for 0 will bo spread over 20 lighat. 

77. Q. What does it pay originally? — Tho rotes vary 
from Bs. 2’11 per aero. 

78. Q,. When thero is n well what additional amount do 
you pnt on P-If a well commands 20 ncioe of land, wo 
mnlliply Bs. 2*11 by 6 , boennsoa well at 0110 tirao oannot 
irrigate more than 6 acres, and spread that over 20 acres, 

79. ft. TTow do yon artivo at Bs. 2*il P— That is tho dry 
crop rate. We charge that rate on tbe area which the well 
in estimated to be capable of irrigating, and emread tho sum 
arrlvod at over tho total area ooinmandcd by tho well. 

80. Q. {Mr. Sa/araim Mttdaliar.)~'Wbat does a well 
cost in Amreli P — Bs, 260. 

81. Q. With regard to what yon snv in paragraph 18 
abnut pninps being put up in wells, amco when has this 
been going on P— Since the famine, beoauso bullocks began 
to dio and so enterprising people who wanted pnmpe wero 
given an advance. 

82. Q. What ia the result P — People are plosecd with 
them nnd arecontinning to use them. 

83. Q. How many nro there P— Fifteen. 

84. Q. Are you able to irrigate largo areasp— Yes, one 
irrigates 200 acres ; the maohiuoiy cost Bs. 16,000. 

86 . Q. Docs tho man pay wot assessment P — Not for SO 
years. 
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86 . Q. When tho Durbar is pulling up engines at its Jlfr. K. B. 

own cost does it not levy a water-rate P— No. Jadhava.' 

87. Q. Is tho cost of working less than hnllock rate P— — 
Where there arc 6 kos or lesa bullock power is mere econo- 
mical. 

88 . Q. How long do youn wells Inst P— A pakka well 
nhont 100 years. 

89. Q. And kaeicha wells P — It depends on the locality ; 
in Kadi they last from 5 to 12 years, nnd sume for only n 
eoiipls of years ; they are lined with grass and orcepers. 

_ 90. Q. In paragraph 23 you give the average area -ir- 
rigated per well ; does that represent the area of one orop 
or both? — Ono. 

91. Q. Do most wells irrigate more than ono crop P— No, 

92. Q. Whot is the objeot of charging* differential rates 
of interest ns stated in pniegraph 26 P — That is tho old sys- 
teiii ; wo hove discarded that ; onr present system is ex- 
plained in parngriiph 28, 

03. Q. Yon say in paragraph 29 “ a system similar to tho 
Madras system oi advancing takavi for wells on tho security 
of the well nnd tho land under it np to Bs. 760, rccoverablo 
by an additional ebarga on tho land for a long period, has 
recently been introduced in some parts.” Do tlio ponpio 
liko tho permanent addition to their rent P — Tho mcasnro 
has jnsi been introduced, and only 229 wells have been 
made ; the people appear to liko it, bnt thoy require to got 
aeoustomed to it. In oonrse of time they may do so. 

94. Q. Probably that will depend on the amonnl of the 
addition P — Yes. 

96. Q. In Baroda do they like itP — It has not been yet 
tried ; an officer has been transferred to Nadi to see if tho 
people will take to it. 

96. Q. Yon say in paragraph 36 that field embankments 
are snitablo for relief labour. Was this resoited to in the 
last famine P — Only on n very small scale. 

97. Q. Do yon think it will be possible for the State to 
supervise the oonstruotion of these field einbunkments P— 

No, it is not possible ; if onltivators want to do this work, 
they tan do so by taking takavi, bnt Government can* 

'not nndortake it. 

98. From Appendix I it appears that in Navsari the 
area irrig.itcd by wells in tho famiuo year fell to 4,636 from 
18,319 in a uormnlycar; tho dccreose oppcnrs very high ns 
compared with other distriote ; whnt is tho reason P— Beoanse 
they iriigated hharif crops, which are not shown ; they did 
not caio to irrigate rabi afterwards ; they wont on irri- 
gating yi/ar, cutting it down and soiling it,— one stool: 
would fetch n pice, — nnd then thoy irrigated for fresh 
shoots : that paid better than any other crop. 

99. Q. Tho decrease was not due to failure of wells P— 

No. 

100. Q. There is n footnote to Appendix 8 as follows;— 

” In Amreli 129 wells hare been coiistmotod by the Slate at 
a ao.<!t of Bs. 95,727.” Don’t yon think the average cost, 
which works out to about Bs. 740, is rather high P— Yes. 

101. Q. What wns tho reason of that P — It was done by 

Govemniont nnd so nil Inbour h.td to be paid for, while an 
oidinory cultivator gets his people and noiglibours to work, 
that is not caicalntsd. , 

102. Q. Cnnid not tho oultivator oonstruot wells more 
economically P — Yea, I think bo could. 

103. Q. (Afr. ilfwr-ilfocl-ensic.)— Was there ahy part of 
the State in which they made kaeieia wells largely in the 
famine f — ^In Knili they did. 

104. Q. Thoy saved their cattle thereby P — They eonld 
not Eove much of their cattle, bnt they got some wheat 
crop. 

IQS. Q.. {Mr. Bafaraina Mudaliar.)— Yon referred to 
some high class crops in the early part of yonr examination ; 
whnt is the dosoriiition of crops p— Sugarcane. Under the 
present system of irrigation wliat liapiiaiis is this: when onl* 
tivntors got water from the oannl, which costs them mthoi* 
loss than tho well water, they don’t mind wasting a little 
more water, and the result of that is the oultivators use four 
to five or sometimes ton times more water than the land 
really require*. I have found that to irrigate one bigia of 
land of ours, 16J feet by 160 feet, it requires one pair of 
bnllooks for two days, drawing dsilv about 450 ifoe, each 
containing five maunds of water; that is to say, 900 kot of 
water for each watering. Now I have been noticing ill 
Southern India that tho people uso much more water than 
this. They used 900 kos of water in the heginniug under 
lyoll eultivatiop. But after four years of canal wsiteriugs 
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the crops hepfon to fAit, and the reason sras that the soil got 
chilled. Noirthish n very impoitaiit question. I Iiuto 
heeo thinhing of infrodneing irrigation works in the llaroda 
StatOf and I find that the prrsent system of giving water 
from tho canol resniis in n wnnion waste, aud .what wo 
want to do is to show the pcoplo n.sj stem by which they 
cannot take more water than wo like to give them. That 

stem is not to give them more water than'wlint they take 
under well irrigotioii. If a well hn>i not more than two hos, 
then the cultivator makes something like 400 liU, what 
are called eharas ; and if helms a larger quantity of water, 
he mokes about 300 or 350 eharat in one higha of loud. , 
Now even that system* I call n wontoii waste, but what 1 
do is this : 1 don’t mnke eharas myself ; I simply make ’ 
n email channel every three or five feet opart, and that 
chonnci is ten inches deep and nine to ten iiiolics in width. 

I fill that channel only, and allow the water to go into the 
field by percolation. I tried this system and, side by side, I 
hiid ordinary well irrigation, and 1 foe nd that under my 
system I required less than half the quantity of water. I 
used 40 to 60 per cent. Ioi-b than I used with well irrigation, 
niid my crop was better than the ordinary croxi. 

106. Q. {The PresiVen/.)— How mnoli will it cost you 
per ligha to do this f— Tlio manual labour is much less and 
tlie profits are greater. 

107. Q. Have you discussed this At oil with Mr, Mollisoa, 
Dircctoi-Gcnornl of Agriculture P— No, I have not tho plea* 
sure of knowing him. After giving the water in this 
manner on the snifaoo soil, what happens is this. Icon 
cullivnto one higha of land in much less time than under 
tho well irrigation system, because under the well irrigation 
system the soil gets eakcil, wliilo in the case of my at stem 
the soil rcmiiins on tho top perfectly friable, so my pair of 
bullocks can do one higha of land in one day. 


103. Q- Tou mean that yon fill tho furrows ? — Yes, and 
they nre at a distance of Ihreo feet ajiart. 

109. Q. (Sir Thomas JTfyiom.)— Your furrows, you Eiy, 
aro nine inches deep P — ^Ycs. 

110. Q. (ilfi*. JlfuiV-J/tfcl'cnsi'c.)— Do yon make them 
with tlio plough ? — No. (lllnsliotrs how it is done.) Too 
advantages arc so many that I require a lo.squnniily of 
water, and my cost of cultivation isJess and I olso get it 
better crop. 

111. Q. {Sir Thomts Ilnvo you tried this 

with well irrigation ?— Yes. 

112. Q. Arc the furrows alwajB three feet nparlP — Yes j 
I first tried six feet mid failed ; then I tried live feet 
and foiled; then I tried four feet, — that was fair; ond 1 
succeeded with three feet. 


113. Q. Y'on Ticvor allow the water to run off ?— No; I 
fill these furrows once in four days, until the ^oil is well 
rntumted, then once in serm days. 

114. Q. All through the crop P— Yes, during tlic water- 
ing SOU'^OIl. 

115. Q. How long does it take for tiic water to percolate 
out of the fnrrQtvs f-If tho soil is light, :i furrow empties 
half an hour after it hss been filled. 


116. Q. This Is not in black soil ?— With black soil what 
happens is this. In tlie beginning it takes n very long tiino 
to re.-icl^ the other end of tho field on account of the nunior- 
ouB cracks, but when lliat cud is filled, it takes about an 
hour or a little more tlinii _ Hint Jor the water to disappear 
into the soil, and then it is nil right. 


117. Q.' 'When do yon repent it a^inP— We see tho con- 
dition of tho soil and repeat it again, seven or ten days 
oftcr. 

^ 118. Q. (Sir Thomas JIigham^—1i scoms to me you 
give ns much water in this way os in tho other way P— No,‘ 
i won’t, 

119. Q. Every watering you give, if spread over tho soil, 
would bo three inches on the soil P — It might be. 

120. Q. If yougivoit a wateiing every four days, that 
would mean n good deal ; would not it P — Watering is given 
only when it is wnritod, and not otherwise. 

121. Q. Yon find in practice it requires it in four days P 
— In some crops which reqiiiic to- be grown very rapidly. 
For iustance, Jaar does not roqiiiro it more than onoe in 
fi.flccn days, and tobaoco requires only ono watering. 

122. Q. {The PmW«n/.)~ITiivo you any tlionght of 
laying tliis bcfuic Mr. Mollison P— I hare not that idea. 

123. Q. (Mr. Muir-Mach-enzie.) —How are you going 
to get jour oulliratora to adopt it P— That will ho a matter 
of paternal aiilooracy. 

121. Q. (Mr. Eajaraina M'u<iaiia/r,)—Yoar system 
won’t do for rice cultivation P— No, it is not meant for rico 
onUivation. 1 his is meant to prevent water-logging; for 
ties cultivation you requitoa largo quantity of water. 

126. Q. Don’t yon wnsten largo niva under your system P 
— Not at nil. In yield I havo not suOcred at nil. I wont 
to ensure Gujciat against famine. Every third year is a 
bad year, but stilt Government has been collecting revenue ; 
if tho min in Septoinber fails, the erws 'fail also. X nant 
to ntiliro the Snlarmati'; llicto is a fine site avstlahle, but 
it belongs to n Tlinkiir ; tho c.'itetiraent area is 1,000 square 
miles, and tho rainfall is 40 inches ; 1 waut to catch tho 
flood waters only, and so uo shall in no way denrivo 
Ahmadnbnd. If we can constiucl n tank (site indicated on 
map), we shall benefit not only Kadi, but certain distrieta 
of Aliinndabad ; tliiw, if the cnltivntor is onsured his 
l-hartf, lio will not he so badly off. Even if we don’t gel 
min in September, there will ho nmptc water in tho tank 
for one wnlering, which is cnongli for rape and hq/ri; tarn 
is very valuable, ond Government eollcols its revenue ou it. 
Then, ngsiii, I have an' ospcrimental measure for 
ft submorged dnm (silo indicated). The 6.amswati sliifts 
its cniiise every now and again, eo this course woald bo 
UFofnl. Wherever there are snch rivers there sltonld bo 
Rubmorged dams. Tho Kadi district is well wmtored, and 
even if they got one or two waterings, timt would nnsiror 
nil purj OSes. There are very faronrebic sites for tank work. 
Wo hnve conttnielcd as an experimental inc-wuro one tank 
at Kadarpur costing four bkli«. In giving water to liiis 
region nc unnt to do something that wilt suit our require- 
ments and those of the cnltiv.stor. Near this tank there 
arc wells with water at 20 feet depth, but 9 to 10 miles 
away water is not easily to ho hud ; there j on go to 70 and 
bn feet, and then lUcro is not sulTieicul water ; we don't 
want to give water where there nro wells, but only to 
thusc places which nre in great need. Wo want always 
to keep much inoie land at our coiiimatid than the tank 
w.ater e.iu irristate. so that wo can go on with side irriga- 
tion (furrow). Wo want the co-opemtion of tho Eritish 
Gorerninent in tlic matlrm of making irrigatiun woiks 
outside our tcirilury and tlinl especially for the Sabannati 
scheme. 


Mb. G. E. Lrn, Chief Engineer, Iharoda State. 


jtfr. G. S. Eesum^ of the various irrigation jirojeels ptHtposed, 
jivn. ' partially carried out and entirely conipleled in 
‘ JJaroda territory to ameliorate scarcity. 

In giving a general description of the irrigation projects, 
I am taking tho list given ns Appendix No. 7 on iiic printed 
information tliat has nlrcndy been fnrnislicd to the Irriga- 
tion Commission bj' the Baroda imthoriticsand haveadhoicd 
to the list and numbers ns there given. 1 hnvo shown tho 
locality of each project on the atlas sheets of tho topegm- 
phicnl survey. 1 will now proceed to desnibo each propcct, 
taking them in tho order of tho list in as mnch detail as 
will, 1 think, be of service to the Ciommission touching 
where necessary on the mlicnt particular of each xirojcct, 
with my opinion os to their financial prospects and tho likely 
demand for tho water, iind also bnng to the notice of the 
Commission anj- diflioulUes w o may have to contend with or 
sro likely to expciieiiee on tcmtoriul grounds in carrying 


out Bueh fchtmcs owing to tho interfermco of riparian riglits 
or the intermingling ot v.trious jurisdictions. 

1 shall also give a brief description of suoh of His lligii- 
ness’ milnoys os Imvo liccii or nrojiroposcd to bo constructed 
to nmeliomto the condition of the country in times of ecar- 
city and scanty r.ainfall, and I will refer ond show these on 
the lame set of mnxis with dislinelivc marks for such refer- 
ence. 

Babuda DirisroK. 

Mariprra Tanh Ko. I.— Tliis is a small irrigation tank 
formed by bnndiiig n Torino in the Voglicdin taliika witli 
an embankment C,oo0 feet long to retain the water from a 
cutchmeut of 6^ square miles.' About 36 millions cubic feet 
arc impounded when the tank fills and an area of 1,400 acres is 
commanded nil for rice cultivation. ThA tank was construct- 
cd during' the lost famine nt n oi<st of Its. 32,040. ^ho 
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water from Hits tank will only ko required 1£ the rainfall is 
insnffiolcnt or untimely ; it is, therefore, only a protcctivo 
u-oric. 

, . Karchia Tanh No. J3.— Tliis is a similar tank to thb 
above made for tlio protection of tho rico , oultivalion, 
embankment 8,SnO feet lonf*, cntclimcnt area 4S sqearo miles, 
Irrigable area 1,000 to 1,400 acres. 

Duhl’a Tanh Prqfeet No. 3.— This teas a proposal to 
conslfucl a tank by impounding water in a ravine with a 
small catclimcnt area to bo augmented by a feeder to 11 
square milc», and to utilize the water for onltimting the 
low alluvial lands at the month of the Mnbi.- The project 
~was estimated to cost Bs. ],2G,OC0 and could probably 
irrigate l.GOU to 1,E00 acres, ns this quantity of land was not 
■ immediately available and conld only bo after a period of 
some years and only' if the tidal water conld ho camplntoly. 
kept from the lands which was nneerfain owing to the flood- 
ing of the liver tho scheme was shelved, ns it wonld not bo 
reprodnotivo nor protective. 

' Ortantf Irrijadon.. Worls No. 4.— This was n project 
to dam the water of (ho Orsing river and nso the pcrcnni.il 
' flow for irrigating lands in tho Sanklieda falaka. A 
'-cncral scheme Wics prepared and snhmKtcd for the approval 
of jlr. IVhUing, aiid it is. with modifientiona_ suggested by 
liiin, being carried cut. The weir neross tho river is eomplcf- 
rd and the c-uial and aubcidlnry works nre well in hand. 
The completed works are estimated to cost 10 lakhs. The 
(hm srlilch is 2,700 feel long is on a rock foundation and G 
feet abivO' the bed level of the river. Tho iakr-alf for the 
raiinl is in a rocky nnllftli on the right hank wliieh is being 
canvarted into the head-works of the fannl which reaches 
the surface belaeon the 4th anil Gth mile wlienee snflicient 
ground will !« at oommainl for all the water as'nilililc. The 
oitc'nnenl nrfti of tho Orsang is belwcrii 700 and 800 square 
miles : by tlie end of February the flow in the river in 
aarrare yeats is only a few feet ; hut up to the end of .Innn- 
ary it w.as «tiir.nted MO feet wonld, in average years, be 
available, and this 3Ir. 'VTldHiig considered would justify the 
heavy esi'cndifnre ]>roposed on the scheme. During the 
sennty ruin of thepasl two ye.ar9, the uieasnred results have 
not borne out the climate ; and if theta' is deficiency, (Iktc is 
nothing but to nngnicnt the flow by nddilionnl works by 
bringing water to the Or-nng catchment from tho Ilcr.ut 
riven it is pos'Ildo to do this, but whether it will prove 
iinancially buccc««fnl is a question that c.an only he stated 
after Iho’iTojei’t is gone into and estimates p’repared. 

JTcran Nit er Mtrnie lYo. •/•-d.—Tltis is n pmpoaal to 
Mtitirc the flow in the Jleran river and from nn impound- 
ing reservoir by bumiing tho liver near (he Pheni Mnitn 
Hill. 

Originally the proposal was to bund (lie river in Bnroda 
territory, but this was found iinpractiraUc, ns tlie area eoin- 
manded and the disclwrgo avsil.ablo would not suflico to 
make it a flnaneial sucocss without levying cxee«sive charges 
for water. 

The larger sehcine. therefore, of forming nn impounding 
reservoir in ChhotaDdeypnr territory was iiroposod and Ica^e 
Wiis obtained to commcjirc the oi'emtioits for a surrey j this, 
however, was i.oon wilbdniwn svhen it w.aa ns ortiiincd that 
Chhota Udeypur would derive very little benefit and tlmt 
much ground wonld liave to be given up. On representa- 
tions, Jiowcvrr, from tlie Political Depnitmcnt Clihot.a 
TJdeypur again (c.srly in lOOlJ mvo their consent to continue 
npemtions, but no dcfinjto r.csuTts arc nt present known, ns 
(tie survev Ims only just been commenced. It would be 
quite pos'uMe from such a s-heino ns (his to augment tho 
O^ang flow, and the works executed for it would form part 
of this larger proposal. 

TTith reg,arilto tho cvidcnco given Itef ore tlio Commission 
as to feeding the Ilcran river from llio BTerbuddn by 
tunnelling and duct, 1 havo Rsccri.ained that this in not 
fiiasthlc, as the led of tho Keilmida at tho.Ioenlity pointed 
onl is lower than that of the Ilcran by over 100 feet. 

Ntrlud^a J?irer.— Tho flow in this .river is very con- 
niib'rable, and at present tho water mns to wwle ; it is not 
used, as 1 om aware, anywhere even for irrigation or 
power putqwes ; I think its crimbilitics for tho former nt 
any rate bliould be asccrtninca nnd any possible 6"liomcs 
prospected that might nliko benefit 'jlritisU or Native 
lerrhory, ' In this connection I think that His Iliplnicss 
would be willing in tho event of any large projected irriga- 
tion scheme being formulated in connection w'itli tins or 
other of the largo rivcis in tho Bombay Pri’sidriicy nnd 
loeated cither in British Bnroda or other Native Icmtory, 
to participate, as for na tho resources -of the Ptale penult, 
in the cost of any joint schcin'e that might Ic located cither 

Vot. IV 


in British or Bnroda territory or other Native Slates that 
would benefit Bnroda, and he would be prepared to enter into Tyn- 

any eqnltablo nrrongement as to tho disposal of tho water — — ■ 

available. 

Nhoiira Tanh No, ff. — This is a small impounding innk 
fed by ft perennial stre-im Inown as tho Vachkodi river 
conslmctcd during the late famine; it has a catchment nrea 
of dl miles and an cmbanlcmcnt 7,400 feet in length with 
an avnilab’e quantity of 47 million cnbic feet capable of 
irrigating C.33 acres t its cost was Us. 26,917. Thw is a 
protective work nnd only useful in years of scarcity. 

Sarsi Tank No. ff,— This is nn existing Impounding tank 
at Desar in tho Snvli Inhikn which ]inBlxH!n improved and 
enlarged during tho Inst famine; it has a catchment area of 
Si sqtiam miles nnd on availoblo qnnntily of 3P million 
cubic feet for irrigation with a cultivable nrea under com- . 
mnnd of 4,081 higitat ; this is a protective and reprodnetive 
work. 

Hftttmtl Tanh No. T. — Tliis is nnothcr old tank in the 
8avli tftlnkawith n ca'chincnt oreaof'Ssqnaro milcsnnd 
lunit 6,600 feet long with an available quantity of IflO 
million cubic feet It was made some years ago for tlic 
protection and late irrigation of tho rice crop, souio 1,600 
acres of which it serves ; it is protcctivo and partially 
roprodnctivc. 

Tie Nacfiraf Tnnh No, 8. — This is another of the small 
tanks constructed daring tho Into famine for tho protection 
of tho rico crops; it was formed by bnndincn natural 
depression with nn embankment SCOfectlongandimpound- 
ing an available quantity nf 10 j million cubic feet irom a 
catelimeut area 2,j square miles. Its cost was Its. 26,604. 

It will l«s seen from tho foregoing that out of tlio 8 works 
nlrc-idy^ constnietcd in tho Unrodn Division, there is only 
one. rh., the Orsang ycheme, that can bo con«idcrcd an 
irrigation work of any importance; the others nro simply 
small impounding tanks made for the protection of tlio rico 
crops in times of insuflicient and untimely rainfall nnd 
which nre only protcotive nnd non-productive. The Orsang 
seheme with a plentiful supply of water can ho dcvclope.i 
into a paying concern ; Imt it ‘is more than probable that 
this ‘uppiy will have to be niigraented. 


NsTBAni Ditibiok, 

I now eome to the Na vsari Division. Of the seven works 
given ill the list, four are only in their initial stage nnd in 
course of investigation. Hitherto this district has not 
sttirweil from any serious famine ; the ln.st scarcity nffccted 
tlieTn3pur, Songad, and iKiit ofVyara Mahals. Tlio pro- 
j^s already under investigation will not do anything to 
Mlcviatc any futaro distress in two of these distncl.s viz., 
Vnumr and Songiid. Fomething might, hon-ever, be done 
with tho Tajili tor theso ; Int in any c.s.so it wonld have to bo 
wiUi the iiisistancc nnd siippott of the British Government, 
iwan.v iiiteifcrcneo with the perennial flow wonld nifcct 
British interests in several places. As I have, however, said 
before. His Highness is quite willing and ready to co-operate 
if anything can be done. . * 

Jitnlri Nfrrr Prq/Vr/ No. .9.-This is n propoml to 
n “rgp iinpoiindiiig reservoir by bunding tlio water 
of (lie .Innkn river. A «lc has been selected for n iiind 
which will bo,iii.ward.s of 13,000 feet long and 68 feet hgh. 
nnd collect the water fioni an nma of 25 squnrc miles. 
The approxiinalc nviulablo quantity of svnter wonld bo 2,600 
million cubw feel. The co«t of tho seheme has bicn roiiriilv 
estimated at 16 laklis. The lake would be a wido but short 

miles area and capable of irrigating 

30,000 acres, 'the return on this, after allowing for niniii“ 
tennnee, would probably not yield more than 3 p. e., nnd it 
might be less, ns the demand for water, when tlie rninfiill is 
irslrids"'*™*^ ■’*”'* «cesslvc, is not so great as in other 

rnirat Jrritfadon Tanh No. m~Tliis is another of 
the ordinary irrigation tanks for the protcolivo ivatorinc of 
thenroeroM. It is situated iii the Nnvsari Inlukn and 
has a capacit}', when full, of 09 million cubic feet nnd is can- 
able of wTigating STO acres. It cost Bs. 60,000. This 
with all bunks of siimlnr construction are in ye irs of nbnor- 
mally delieieiit rmnfa 1 of no use ns protcctivo tsnks for 
cnllivalion, ns they fail in their object thiough not filling. 

TicJDo^rmla Pnjeri No. IJ. -Ihh is a scheme kr 
bunding the Mindlioln nvor near tho village of Boswada in 
the Vynra tnliikn by a itiiirf 10,874 feet long and fomiinw 
a iaige imixiiiniling reservoir with n catchment area of ^S* 
square miles nnd with a capacity of 728 million cubic feet 
capiblo of irrigating 11.000 big Am. ILo rough estimate 
of the Eohemo comes to7ln1:lis, This might prove prodne- 

tiVOe * 
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The Valvai Project iVo. J2.— Thi?*is ft proposal to 
liund the Alndon river in the Volcal ta’uhn and form a 
reservoir to the east of Ynhal ; the htmd wonld he npwattls 
of lliOOO feet long and from a cntohment area of 12 square 
miles would impound nbout 550 million cnhio feel. The 
scheme has so far been gone into only in a very cursory way ; 
and from the data availnhlo Mr, Whiting osprossed it as 
Ms opinion tliat the scheme iroiild onlv pay 2 %, and wns of 
opinion that the rcsen'oir would not Jill except in years of 
lor:!e rainfall. 

Tie Puma Pirer Project iVo. J3.— This is a proposal 
to construct n reservoir on the Puma river near Antapm 
in the Vy.ara taluVa hy hunding the river. U he reservoir 
which w’onld coniain about 3,500 ■million oiihic feet would 
probahlv cost from 20 to 23 lakhs ,md would irrigate (10,000 
acres. Thera is ample land under command, but the project 
has yet to ho thoroughly examined, and U depends the 
nature and extent of the dam foundnlions wUclher jt could 
he (u*er canied out ■with the remotest clianco of financial 
success. 

The Bnndarjiada Project iVo. Jd.— Tho llandnrpada 
weir and canal is an old work and is sitnaled in Iho Songad 
tiihikn. It is fed by a small sfiviim and irrigate.s about 200 
highas, 

ChiMli TPe iV A’b. 11-A . — This weir is conRtruclud in the ^ 
Vyain (ulufca ncioss tho Miiidhola liver .and irrigates COO* 
bfghas. It is an old rovciiiic woih and no dciails arc to 
hand as to its eo.'t. 

Ksdi Divisioh. 

T7in ICadarpvr Project So. 16 , — Tliis is a ri"t.>rvoiv 
rorincd by hunJing Oie Iliipcn riser. 0,'lie c.aitliMW.rk uiis 
earned out during iho lato fiiinnio. and consists of on 
earthen hunr/ 12.000 feot long nml 27 feet high. It uill 
impound 707 inilhon cubic feel from « catchiiieni area of 30 
Mpinre miles. It will irrigate lands in tlio ICher.ilii tii'iil;:i 
Lciwcen the linpeii and P.is’imiiwali rivers wbeie the sub- 
soil watc) is deep and uril irrigatinn costly ; 3,700 nncs me 
under coniinaiid. Tlio Ivnd and walk's are lumly rmiiiilclo.l 
and the rc'ervnir is expeclcil to fill in the nest rain«. The 
total co.t will be Its. .t.SS.OOO.^ It is probable tint ns well 
irrigation is so ccslly, tlie vrojccl will prove n Gni.nrial 
success. 

The Anaicada Dam So. 16 — This is ^ a submerged weir 
that has been Iniilt neio«s tho S.in»swnti liicr below Putaii 
with tho object of ariostiug tho imder-fl<>w iu tho s.iml and 
raising the water after the numseon by icmoveable ucir 
shutters and passing the w.itcr thus arrested through a canal 
to irrigate a portion of the Ilaiij Jlnhftl. -U present only 
tho iiiasoniy dam and 3 miles of the canal have been oxceut. 
ed. TIio total estimate <if nil the worlis is It'. 2,f0,tl06. 
The area Jo be irrigated is 7,500 nnos. Tiic rinaiitily of 
water available depemK on tlie ilovv in NovcniWi after the 
inina ; it is expected 100 iiiillion cubic feet will he r.r.ail.able 
e.iriy in the year; the river is in onlinary yiars, q-iifc dry 
niul no flew t.akea place after .Tnnunry. * , 

y7(C Dhart'tan Itesfrroir So. IT . — This i* a -mail 
jinpoundiiig reservoir that has keen coiislructid to nlilbe 
the llnw in the Noitheiii Draiimgc Channel from (lotwnr in 
tlio cold spnson. It will nrigato fioni 1,000 to acres in 
ihe noilli i.f.' tho KuJi talnka. 'llio he.ad-w.*ika nr»’ 
finished and the canal icraaiiis to bo done. The perennial 
I’ow on an aterago 12 feet per sicoiid is the chief soiir.'C of 
supnly. The c-limntcd cost of the vvlmlo is Its. 61,iH 0. 

Vudoagar Tanl Fatter So IS — This is a piiijcct for 
tlio improvement of on nhl laiial and Lund nnd to niilixe 
thfiii for the diversion of 11 pen iininl sticiini from the liiil 
to feed the Vadnagav ami Visn.igur t inks and nliliri! the 
surplus water fur irrig.stinn br snppli'iiientiiig ilio u.ali‘r in 
the Dhiiriifan luojecl. The resoivoir will jm|iimi>d n supply 
of 35 iiiillion enbiu feel, nnJ tho project will iirig.ate uioii't 
2,500 neics, the ostimiited cast being Us G7.0 Kl. 

The eh hat I al Pestrvoir Pro/rel So. iP — This is a 
silioinc for uttli/iiig the w.iti.rs Ilf the Kndi Niiitlii'iii nnd 
M'estern Draiimge and -.turing it in an inipouniling n’s»Tvoir 
at Clihatnil for irrigating land in the ICudi and Kahil 
tnlukns. Plans and cstimiitcs have been prepared nnd held 
in ir.adincss tocuiry out this work for relief purposej. It 
. was nolcoiieivleri'd it would prove a financial siiee<ss or prove 
a pioduotiro work, nnd it has so fat reruiiiiicd in nheyame. 

The Saharwati or Ifadol .''c/icmc So, 20.— This is a 
project for blinding the river Sib'irinali new II.'.doliirn 
oompostle dam neavly -t miles long nnd fit) feet in l.c'gbt 
forming nlurgo rcsol'Vuir. The unter, if it can he iiiipi.iind* 
ed, would iirigatc land in tho soutlioiii portion of the Kadi 
Parnnt of B.irod.v terrhoiy a, v.tll us in llio Sanaitd tnliik.i 
of Britisli territory. The eitc of tho dam is in Ihe Itahi 
Knntha Agcmg' and belongs to tvio Thakine. Por half the 
width of the rivir, lock is iksible nnd pcrmis.ion has been 
olilaimd to asccilnin tho nature of tho probable foundntiou. 
of the other portion by sinking trml pits and these are just 


coiiiincnci'd. It nill depend on the favourable nature or 
otlicrnise of those trial pits whollicr the scheme will provo 
praetieiiblo at ilua point tho rivot lias not a poionnial flow. 

It is impossible at this stage to make any foiecast ns to ihe 
iinniiciiif iisnlts of sneb a pioicit wbioh may co.t an v thing, 
np to two oro'cs of Tiipee-i. It si cm's certainly to justify tho 
cxpeiimcnts no aio carrying imt being proceeded with.. 

The jifazam J’rofeet So. SQ-A — TliiV project is to 
divert the flow of tho 3Ta'/am liver, a tributoiy' ol tho 
Vnliak, liy.a weir near Sullanpur nc.ir tho jiinulion with 
tho Vi-lrak, innl utilising the flow, ■which ,m.ay vai v front 
10 to '10 ciiiiic feet [ler second ; it would irriyntc land in 
Baioln tei‘ijloi.y in Dchgim tnluka. Thera would not be 
likely to be iiioi’o ualer tlinn eouhl he used on the MtitiU uttip 
of Iiitit.da tomtory contiguoiu to it. It is a question ns to 
how the Biiti-h tiovoniment will view this schemu interfer- 
ing os it would with the flow in tho Vatrivk liver, I aiii 
not aware that tins water is used, or that there ara anv workn 
cousti\ictcd on this ilvcr. Tlio project is under dovchip- 
mciit. 

‘ AuEEti Divisioy. I 

The Dhtttnel Project So. 21 , — Tliis is a project for 
building the river Ihiiigoli in tlie liammigar tninka and 
forming a large reservoir impounding 23G million cubic 
fcit. Tlio caleliment area above tlie pio^io.cd fiwiiif'iH 38 
square niilci nnd is priiiidpally ill Bbainag.ir torrliory, A 
lOugh esliiiiato has liein made for this work ainounting to 
Its 6, 00,000, and a Irhl ticnc'i was made, but iiotbing fur- 
ther has been doue in the matter, iis iho Bluaviingur -tite 
expressed liieir intention of objecting to our proceeding wilii 
the seheme, inteifeung -as tliev said it did with the iKWiiimial 
floiv and nfreitiiig ns it woiihl their lands tnuvr down. 

The Thef/i liivtr Pru/ni So. 32 . — Tiiis pnijc 1, v.liicii 
cost. Its. 33,00't, was fur a sy-lem of i-haniiils and vvorl,.sand 
lep’iiis to iiiiuid iiiastiiiry Liin.l neioss tin* Tkebl river at 
.\inieli to utilize the flow for Iirigitioiial purio-es. 

Thi ielif>ipv.ht Ph'er Prat el So: 'iS. — ^Tliis is a 
sdi’im for damming tlie Siiii't'.i.t.v river lie it Ghatwav hv a 
iiiamnry Lttud and iitiliriiig tlie fluiv for irrig.iting land on 
t lie left hank of the river, Thu projert bin lifcn sanu- 
tiiiH'dat a eoit of R-. 1,11,753 and commenced duiieg tlio 
- late famine and tie fouttd.i'ions of thedn-u pirtially laid. 
Tko c itelniienl. are i is iilioiit 130 square mile.snnd tlie flood 
disci large of tic liver is iipjirosiientcly 10*i,i)iiO cubic fist 
p 'X seeoml.eiil in the fdd weatlier from 60 to 100 eiibic ftti 
per i ecood necoriliiig to the r.ilnfull. It iss antieipalcil on an 
nvcKigc sitfiiciciit iimter will be nv.iiltiblu to irrig.ilo :',03D 
ncris and ihiil this work willbv.'i piodudivcono. 

The Pidixi Project So. SI. — Taisis u project for form- 
inir a large inqoiinding re.=ervoir and timslruBting n feeder 
to it Iu eiisuru its filling in tiro i.iiiis from the t'.angav.idi 
litvr. _ Jhf bund ir being rtia-trmded ii.ar the vilk'.ge of 
Pichvi in tlie Ktdiiuir t itnka and will inqieiind nn av.vib.b'e 
supply of SsO mirdon ci.bk' fe.t iniJ irrigate 5,l>0‘) wrea. 
'lliO e-linitol eis* of the s-elieu’c is Ks. 3,7.', 432. 
The cartli'V'osk w.ts c.imim'iicnl during tlio K-t f.i'nine. 
T'lieie will he no d.inbt of thie uservnir lUUiig even lu t.nli- 
iwiy b.id ye.irjns the .'^aiigaviuli lias a r.iteiiiucil ol 20 
M(ti.ire iiiiii't ami a t* lun-oft will bcsnfiicient to leple’iisli it. 
Tills work v.in only in' lixiked unaii a, prirective, ns Ilo. 1 jier 
btffha is us mill'll iis'we e:;n eipoet to derive ami tl e anuiial 
reveiiue "ill niioul hulviica the maintpieinit'. 'Jhe Revenue 
authorities are in f ivom of It, ns it will ecemc tkc r.iyafs in 
ytaiw of dvoviglij egaim.{ total f.iilure. of their wops. ' 

IVir Sitrunji Jiirir Projert So. 35, — If was proprsed 
to build .".'low inasomy d.innuios. Uie Setrunji rivot abovu 
Sufamds end utilize tlie oo’d-we.tllicp flow; b}’ tinning it 
info ti.c 'lia’ula lank nnd tlieinj.. irrigitiivg the i.viicls of t''e 
ivbii.ip.it vill.igcs, as no teli.diiu data of the diseliarge of 
ibis rlvc’i Iitd ke;u ol’kaiiicd : and nr the question of iiitoi- 
leioitee of rii'ari.m itgiils in theiih.'ivnagavtfiTitory thiotigh 
wliieli llio rlvo/ p.is., s to its < utlel nere kionght^up, notliing 
fuither Ji is been di.iie in tl'c matter. The ichenie, koweter, 
seems Ji'ifiiblc .tiid e.jpthle of irrig.iting seme 3/00 to J.i/'Oti 
acres and tniglit jirolsvidy he ])ioductive. 

Jt viiil _bo fOMi from tiiu foregoing tvmt'id that tlie 
majority 01 tl.O larger piopo-ed ivork- arc fur Imj'ouetliiig 
reservoiisiii the Nav.sari Division, a purl of Taroj.-t torritoiy 
w’hci'O tlu'ie is gearrally an amjdo fall of rain ami eon- 
eequi'iitly h"-s neul of piotcvtlve works; trnd nuleia sticli of 
tliixc piopCNt’.s Ji.'d a re!!>-on'ible prtsjti'il of giving a good 
ictnrn in tin* money invested, it would be a tlouMful pulley 
carry ing th- m out. as tliey might saddle tiic Slide with a 
rinuni'iai iiuivleii it could nut heur. 

'He Sabarjiiati s lieiiu- dr-iTvCs tl.oroDgh cxaniinaticn, Imt 
it 18 ono th.vl would liavc to ha cairicil out ns a joint work. 
Tor the Uiusln Division and furlaiuU in the Panch Mai als, 
tho liliihi. Ncrbu'ldi and Ucinn iivei.s ahould crabmee soino 
jietenllalitics, nnd tlicBC rivets wltli the Tapi: arc, 1 think, 
worthy of eoiuu h]^>ceiol iuvcAigation. 
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■ ' ' Afcmb.ofjpoittls to he eonsidcralfiy 

1. Fur nil diiilriclR hiiLjccl to ctrcuj'hl llio piofarlion n( 

,* ' lliB cnltiv.al)lo nrc.i irrigatod by 

ri.nS'i’wif Gnvcriimml e.'innja, district Ciinals, 

pnvato cnnala. wcjIb nna other 
sources, respcelirely, rritU rori-roneo to tlin popnlntion. 
i^igiircBliavoboon given by Chief Engineer, irrigation, taken 
frem the Imiul Erronne Admiiiiitmtion Repoite, but' 
tome expiniintlons yill probably bo required from iiorenuo 
Oilicors. 

2. Arciis nt pi-cicnt irrignied in nidinaty andfaiuiiic yCiirs 

IttrcrfalciaMa. ' by cfis/iVy Dovolopiaent 

of irrigation on them during Inst 
ten years and {nriher dcvt-Iopmcnts nntieipnlcd. Duty and 
improvement of duty. 

Non-'projeots in contcmplnliun. Tlicir position, Bcopc, 
and prob.'ibio irrigating enpacUy. 

Average capital cost of >r.anids per cu’eR of maximum 
I supply or per aero annually irrigable. AIno nTcr.igo gros.s 
revenuo and worhing expenaea per aero irrigated. 

Are many ext (nsiens or iin]ir«vemfnls of minor •works 
uJiieli noul'il be ccilnin to prove reiiiuneratira or to iiicrraRC 
(he etiii'iency of llieio wniks held In nheyaiiee otrtrig to 
rc tiiclion of fniids nraihiblc frrm the ordinary gram ? 

■ Ratio of average, rjl! supply to inariniitm discharging 
ftspacily of rar.sl4. lV.ssibilitj and coiisnj'uciiK.s of provid- 
ing n hiipplement.STy rtthi supply on certain c.tnala. 

fiiuinagi! of irrigated tracts. Scope for di'.ainnge works 
and ef hei canal iuipTovciueut.®, sucli ns diversion-, or cuts-ofT, 
which jiiny bo ri-icrred for relief labour in seasons of 
famine. 

Notes on most of (Iicfo poinfs Imvo been prepaicd by the 
Cliirt r.nglneer upon wliieh lio .and his oillceis will be orally 
er.aniincd. Civil ofllccis wlll probably also h.avc opiiuons to 
nIYei Of some of llic-e points. 

3. Xnnibci and eapneitiea of ilio Prnvinnial cmils. Ex- 

„ , , , , peni'.ilitre on new works niiil on 

1 nrjie. maiilfciiiineo during Inst ten years. 

New rwrimdal wOrl.», if nuy, sanctioned cr preiiesed. 
Evtciit to wbieh Piovinciai levcmics bine been rpiJied l.i 
the eufstrncliflu of new* irrig.uioii works and the limitntioiis 
to sne). applirtlinn, Iliestbe Prin-ince get the whole of 
liic inoie.''»' of rtnenue due to the cniisIrni-Uim of snob 
woik'f llnvo prcssiit ntratigemenl* tinder the I’rcvinrial 
Nellltim'iil the elTecl of encomaging or difc.auiaging tli» 


applin.atinn of I'rovinciiil revomioa to works of it iig.it ion? 
Is it disiiublo that Pioviiuial rereniu-s slii.nld in fntnia be 
devoted to tlie constrnciion of Midi wwhs, nr Hliii’ild nil 
umi works be cofetinclcdrioin Tmpciial rnndsF In iviuit 
casr.s fihnr.ld new iriinatir.n wotke bo niidcitiilii-n ns n eltnigo 
ngainnt Provincial Funds. 

•1. Disiricin in which iriigalioii woiks Imve been coii- 

, olnictcd or nie < oiilrdlle.l hv the 

P.,!rl.l Irrlirallna work.. 

is slill It fuld for such woik-. Names of exiMiiig wnris. 
llii'ir iriignting .c.apacity, capital cost md gross niid not 
Kvcmie. Slmnld ibalrifii Heards ho encaurngod (n undcr- 
tako sncii work, or iu.ay Uislriet l-'tinds bo reaioniiWy 
appropriated to sneli purposes for the lieiierit of a few land- 
owners? In districts in which now works of this cl.ass can 
be proposed, is it dosir.ablo Iknl llioy should ho under token 
by till' District Howdp, and if not, liy srlint agency should 
they bo cMislraclcd or ctnilrolled ? "What oiodit.s nre in.ado 


Iri'iffathn Commistion in (he Fuvjah, 

to tho Ro-ai'ils on ocoonnt of llicso works ? Are they em- 
powered by law to lory water rates, or aro such rates levied 
by agrccinent ? Am they entitled to nliy contribnlion from 
Govoinmciit, in eonoidoralion of tho increnro of land rex'o- 
nno that nay he duo to' the woilcs P 
5. Districts in which private oanals of any imporianoo 
exist. Do tho numbers of those 
othcr'tlliin canals show a tendency to inorenso 

or decrease, and have many or 
any now private canals been canstrnoted within last ten 
years P Arc such canals constructed by individual Inndlords 
.for the himolll of their tenants, or hy assooiaiions of landlords 
or cnltivnlors, and is water 'supplied to ontsidors, and if so, 
on what terme ? Is it desirable or po^siblo to onconrago f be 
mnltiplicalion of thopo works in particular districts, tind if 
so, in whnt way ootild cnco'uragoniant bo most cffcctnally 
given ? 

C. Districts in whioh tfao extension or scourity of culti- 
... .. vat ion must depend mainly on 

*■ constrnction of now wells. Num- 

ber of now welh eonslrnctcd In such districts during lost 
ton rears. Inducements nud assistance cfTcrcd to Landlords 
or cnilivating tenants w-lio propose tosink wells. Arc tlicso 
siiffiricni null is it likely that tho consiniotioii of wells 
wonid be greatly stimulated by tlio offer of more liberal 
indneements or n‘-'<istnnco on simpler or cn»ier terms? 
Averogo depth of water below surface. Ilnvo wells been 
abandoned owing to failure of tho watcr-supjdy or from 
Other caaws? Average cost of wells and nverago area 
irrigated by a well (1) in nn ordinaty year .and (2) in n 
f.amino year. 

7. Districts in wbich flood protection or dminogo works 

.... , ... , nvo -required. Arc llicsc'of sufli- 

anln^n wiVks.*' "" cient urgency to le curiicd out 
whenever fends mny bo available, 
or niav they he rvserx’ed for the employment of relief ' 
labour P "Wi uld siirb works lend to any increase or prevent 
any loss of land revenue, or are tbey locomtncndcd only on 
sanitary grouiulH, or na.a roe.ans of oiiiployment for relief 
labour? 

8. Classific.alion of llic works on wbieh relict labour wn.s 

cwrctnl I, wiiet <’' 1 . ployed in tlio dislricls affected, 
l-.1>'i:t.lntinv tlie fanitiio »t and amount oxpcnfletl on canliclnss, 
ip-a; ar.<l Jo'll. 6,.vy goads aiid lioad-mnlalllnjj — 

Railway work, inelndiug eollretion of ballast— Irrigation 
wiirks-AViilngc tanks and other water storage works— 
Jli.scellonoous — . 

Woiloi uneompletcd attend of famine whirli it is ronsidered 
desirable to eoinploto ns a charge against Piovinciiil on 
Impeiial icreiuirs. Kuasoiis for propodug tlieir e.arli com- 
pkt Ion ami h'.Milt.s nn{!cip.alcd. Uesnits attained tni com- 
plclcd iirigntion or storage works, especinlly village tanks, 
llavc llioy been found to hold water and to improve or 
eonKcrvij llio icsonrces of the villngo for wnloriiig entile, 
etc.? 

P. Distrirts fur xvliich programmes bare and iinvo not 
„ .... been prepared. Examination of 

programmes, cspecinlly for dis- 
tricts most liable to famine, arith 
referrneo to tho nnmher of unit.i provided for, the distribn- 
tion of tlfc xrniks over tho di-^triot, and their utility. 
Arrangements for maintaining, extending or completing 
tho programmes. 


Jiremorandiim of potit(s to he roiivdercd hy the Irrigation Commission in Sind, 


1. Average area irrigated by Moh group or system of 
r.'itinls ns compared wil.li (he ctillivsblo area commanded. 

2. Proportion of flow to lift in igfilion. ' 

;i. f-roxvlb of irrigated are.a during lust 20 years, seiw- 
T.xtely for rack year for Right and Iicfl Hank Giinals but 
not for rnch .sydem. 

•i. Variations in total area nn eompaied with viiviations 
in Rtiki.ar giiugo, or flnclunlioiis in river suppiy*. 

, fi. Arc.sa llial might be brought under irrigation by pro- 
posed oxteiisinus of existing canals or eonstruo'.inn of now 

oiirn, 

C. }>iki{inn of till) lol.al iriignted are.') to lofni ciillirablo 
area in I'rovinco. 

7. Area dopending on xxvll oiiltirnlimi unai-sisted by 
0 tnivls. 

8. Canids wbicli .aro <rjii!aiily .able to.oblniii n pcri’iiiiiiil 

or cold weather Supply.' ‘ , 


0. Extent to whieh llio spppliev to the canals luiro been 
affroted if nt nil by the witlidrawnls for now canals in tlie 
riinj.ob, 

10. Has the neccMity fora weir nt Rlwkk.ir, ns propo-ed 
by Sir E. James, bron foil P 

11. What eannls would bo honcRled by tho oonstruelion 
of such n weir and to wiint extent P 

12. Have auv investigatioiis been made to show Ibo 
pmeticability of such n weir ? 

13. Do tho results lo far tillnincd on Jnmrao Canal indi- 
rale that it will bo as hiicre.rsfiil and that it will irrignto ns 
largo on area ns oiiticipatcd in tbo revised ct-timatc P 

M. Arens, if any, irrigated from private eannls, which 
nre lint tindor ciiiilrol of Irrigation Department oi' referred 
lo in Uie Adinin'stmlion Rvport, 

15. tJeneiajly, w lint seepo is thm* for extensions of ini* 
cation ill Eiiid including ICclnt or other foreign lerritorr 
.aiitl in whnt order ^)lmlld they bo considered P 
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Indian irrigation commbsion: 

Mewvrandum of points lo ^eoasidsred Ijf tie Irrigation Commutien in tie Bomlag Fresidency. 


SiKD. 


1. A njonjorandiitn of tlie point*, on wiifoli liie Sind 
of&ecrg "will be naked lo give ill formstion, has nironily been 
foriRirdcd dcml-onicially to tbe Secrelaty to (bo Govom- 
mont of Bombay, Publw 'Works Department. 

GojEnAt. 

2. The grosB and cuUivabio nrcos in caeb disliict and tbo 
nroportioDs of tbe latter wbicb nro 

areas'ete!’'* protcolcd by Government imga- 

' * tion trorka, by private or Tillage 

worka nnd by wells rcspecHvely. Character of tbe soil. 
Extent to whiob cultivation is dependent on nrlifieinl <rci* 
gation. Sainfoll. Is there ordinarily n demand for water 
in Gnjcrat during Bonth*west monsoon? What nie tbo 
rrops wlilcb require irTig.iliiin and how many waterings do 
they reqnire, nnd at what times of the year? _ Ho.v is the 
distribution controlled, and in what form is irrigation 
rcrcnite realised? 

3. Experience as regards blnok Boil. Do small tanks con* 

Blructed in saoh eoil bold woter, 

Btet cotton * 0 . 1 . 

made of it wHhnut masonry core walls? tVben the land 
in-igoted is a black snil, is there any demand for water 
daring seasons of nverago rainfall or only in case of pro- 
longed drought? In sash soils does (he irrignted area show 
a falling off in jeors of fair or good rainfall owiiif; (o stack 
demand and is the rorenua more precarious on this account 
than on (auks commanding other classes of -soil? ITas 
there been a desire for irrigation works on the piu't of 
owners of black soil, and is the conBtmction of tonka for 
E ;ch soil considered as remunerative or as iutportanl as for 
other clossea of soil ? 

d. Description of existing Government irrigation works. 

Ooreraineot iwlcntion iTisp'Wff f 

work*. ^ range of variution. Are these 

works to he depended on in n 
season of drought ? Faiticutars regarding completed and 
)>roposed works as in Iho memorandum by Intpcetor Geneiol 
of Itrig.itioii, dated 7th May. Question of utilising the 
nntere of the Narbada, Tapti nnd itahramati for Irrigation 
of Gujemt districts. Any other possible sources of irriga* 
tion. 

5. Number and capacities of the Provincial iirigaticn 

^ , . „ works. Expenditure on now 

l«t.eoUon On iiiainteuonco during 

last ten years. New Provincial 
works, if any, sanotioued or proposed. Extent to nhich 
prcvlnciiil revenues iiave been applied to tbo voustructiim of 
new iriigation works ond the limitations to such application. 
Does tbo Prut luce get the whole of the increase ot revenue • 
dne lo the constTuction of sneh work-« ? Have prcaont 
arrangement* under iho Frorinciai settlement the effect of 
encouraging or discouraging the application of Frovincial 
revenues to woiks of irrigation? Is it de*imWe that Pa o- 
vineial revenuerkbould in future bo devoted to tiio con* 
stmetiun of such srorks, or shonid all new woixs be eon* 
sirneted irt/in Imperial Funds ? lii what cases should new 
irrigation works be undertaken as a ebargo agaiust Pio- 
viucial Fnndb? 

6, By whom constrncted and coutrolled. Number of 

DUliicl or vitliiEi! works, such works and ngg.cgntc extent 
of cnhiriition dependent on them, 
llcsponsibilitics of Government in eonnectiuu with their 
maintenoiicc as fixed at former settlements. Average 
aunnal expenditure, if any, incurred by Government on 
these works excluding expenditure on relief works during 
late famines. Is any irrigation icalized or are remissions 
of land rovcuuo given when tbe works fail P llavo new 
works of this cla'-s been constructed of lato years oiberwiso 
than as famiue relief woiks? Aro such works undertaken 
by Distriot Boards orhy piivalo landowners? Is it dcsir* 
able fitat District Funds should be expended on such works? 
Has it been the practice for Government to cncourogc the 
oonstmetion of such works by loans to DistHct Beards or to 
land owners P Can the protostive value of these works he 
increased by devoting more money and greater attention to 
I heir np-kcep, aud by encouraging the construction of new 
works? Enforcement of local responsibilities in this con* 
iicolion. Value of such works a* conceruing village water* 
snpplies for men nnd cattle, without rcferenco to irrigotion. 

7. Total aica irrigated by wclL in ordinaiy years and in 
Wells. years of dmught. Nuntbor of 

' tiow welts constructed annatllr 

durtug last ten years. Extent to which conslrnctioa has 


been assisted by advances from Government.' Concessions, 
if any, given to the constructors of new welts. Is it pos.i- 
hlo or desirablo to stironlatc the constrnctinn of new wells 
by moTO liberal advances or inducements? Extent to which 
.wells have been affected by the droughts of 1890-1901. ' 
'^cre any of those which ran dry deepened, and if so, with 
what reinlts? Number failed or abandoned. ATcrago 
depth of woter below surface nnd .cost of wells used for 
irrigation, and area served by- each. Bemrts by Mr, Crimp ‘ 
and Geological Olficeis on possibility of artesian wolls ia 
Gujerat. ‘ ' 

8. Districts or traots in which lands or crops aro injnrod 

BnlmBoworlc*. by watcr-logging Or excess of 
' ivoter in very wot years. Are 
additional drainage works required, oither on sanita^ or 
ogricallaral grounds? Source from which funds wonta be 
provided for snob works. Would they result in any increa'o 
of revenue, or in preventing Io<s of revenue 'now remitted 
After seasons oi flood? 

9. ClaisiGcation of the wurks on which relief lahonr was 

, ... ,, , employed in tlio districts affected, 

lato?" “ aod amount expended on each . 

rlas«, sny' Roads and Uoad-metal* 
ling — Railway work, inoluding collection of ballast— Iiri* 
gallon works — Village tanks and other water storage works 
— Jlisccl Inn eons — . 

Works nncompleted at end of famine which it is consi* 
dered desirable to eompleto as n charge against Frovinoial or 
Imperial revennes. Bensons for proposing their early com- 
pletion and results anticipated. Bcsnlts attained on com* 
plated irrigation or storage works, especially village tanks. 
Have they been found to hold^ water nnd to improve or 
conserve the resources of the vlllagd for watering cattle, 
etc.? 

10. Districts for which programmes have and have not 

^ ... been prepared. Examination of 

” programmes, mpeclnlly for dis- 
tricts most liable to famine, with 
reference to the number of nnits^provided'for, the distribu- 
tion of tlie works over the district, and their utility. 
Arrangements for maintaining, extending or completing 
tbe pregrammes. 


11. Gcna-ol inqniries will bo zoade ia rog.iid to irrigation 
works in Kjatbiawnr, with reference more paitioulntly to 
tbe works oairied out during the late fnmine ns in para* 
graph 0. 

Feecan, 

12. Inquiries will be made ns 'in Gujerat as in para* 

graphs 2 to 9, In addition stnlis* 
Ijplcal information will be reqairel 
regarding all tbe larger or typical 
irrigation works in tbe Dcocan as below . — 

I.— Initial statistics. 

Area and nature of catchment. 

Assumed nvorage annnol rainfall. 

Fall supply capacity of (auk in m. c. fevt. 
Percentage of capacity on assnined average rainfall. 
Water spread at full supply, 
jffaximam height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compemalion'for land submcigcd by tank. 

Cost of canal and distributing channels. 

Total capital cost. 

II. — Annual statistics for each year since completion:— 
Bainfall of the year. 

Amouut stored during year. 

Amount run over waste weir. 

Total rnn off for the year. 

Percentage of run oil on rainfall of the year. 

Area irrigated during the year in acres. 

Quantity of water if hny loft in tank at end of 
irrigating season and avnilablo for next year. 

Iiiitial statistics of the same kind should bo given for 
all new projects which Lava been sniBciontiy- .investigated, 
the proposals for which will bo conridorod b^h{t.Com* 
mittee. 
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^ 13. Scalo 'o! iralor vatcB on luaior and minor works. 

teigatten mcoipls nua oPP’.5«ati“«s 
charge*, nnmwlly, nnd how is dislnlration 

controlled P EIEcct o£ years of fnvonrnblo raintdl ontha 
demand for irrigation nnd on irrigntioii revonno. Are tanks 
nlirnys empty nt end of irrignling so.ason, or do nny 
supplies on to following yearP l o the , irrigation wotU 
got o fair credit for the inewoso of rovenne dno to Ihoit 
cnnstrnction, or is this incro.iso limiled to the amonnl ren- 
lired OH water rolo P Are tho charms for maintcnnnca and 
cstablishmont fair or oxnggotalcd by. reason of the snino 
.establishment being ' om^oyed also on oivil worM r 


Generally may the revenno accounts of ' tbrso works be 
nocopted os oorroctiy indicating the financial resnlts attained 
on them. 

11. Erptcctiro valno of tho Doccan iriigation works 

Taineotworliainrcdaclng dnting (Iio famine of 1897 and 
elaima for famino ToUci. subscqncntly. Areas irrigated. 

Was famine relief necessary either in the form of omploy- 
incnl on relief works or of gra( nitons relief extended in the 
viiiages protected by these works, or can any ostimato he 
formed of tho oxtont to which tlio cost of famiiio relief 
would have been increased if those works had not boon in 
operation P 


Q,ttettionsfor JPuhlte Weris Offteen, JlTadras. 


1. For all dislricls liable lo dronglil the proportion of tho 
i-mpeiiion of irrigaicd oultivahlo and occnpied area now 

lotuUimiedMco. annually irrigated from uovorn* 

inenl irrigation works, i.-ink works maintained by Govern- 
mcnl for which no rCTOimo accounts nro kept, private 
canals or storage worlcs, woils, nnd ofhor sources, willi refer- 
ence lo the total area of tho dislrict and to tlio popma- 
(ion P 

2. Arc.is at present irrigated in ordinary and iamino 

years by existing major works. 
Major IrricaUon wOtls^ PovfilopiEcnta or itrigntiou on 
tlem during Inst fifteen years, and fiirlbct dcvclopmonls 
nntieir.ated. Doty nnd improvement of dulie*. Proper* 
Uon of Gccond to firft ciop ctiltivationi and poasioililiea of 
extending the turmerP 

Capital cost of tiic works per cnsce of maximum supply 
or per iitillton oobie feet stored. Also average gross rerotiuo 
and working expenses per ncro annimily itrignted. Net 
rerenao reslised up to date on eaeli of tlio works P 

Dtiiinagoof irrigated tracts. BcOpe for drainage and 
other canal improvements, ench ns diversions nnd ciits-oiT, 
wliicli may bo reserved for relief labour in time of famine P 
,3, Feasibility nnd probable cost of constructing oxtensiro 
_ , , storage teservoim on tlio larger 

PosfSbis new raajur wort*, rirers in tho Presidency, Biicli a* 
the Godavari, the Kislnaor the Onnvory, or on anch of 
ilicii tributaries as may bo relied on lo run large eurplua 
supplies during the snnimcr monllis, even in the inO't nn* 
favonrable years. Quantity of waterthat conld be stori-d, 
and area on which it would be nliliicd. Probable character 
of the demand, whether constant in all seasons or likely 
onlr to be strong in sensona of drought, Qnaiity of the 
soil P 

•1, Trrig.vling ciipaoily, in each district, of minor works 
Wlaor work, for iibkh for twhich Capillil ntid llevciluo or 
rapuai ana iifvcnoo or itevenue ncceuiits only mo mam- 
Itercmie aecoatit* enly bis toincd, Lubilily of ilic-r works 
dBlntalncd, jjj geBjjng of dronght. 

Average gross revenne and cost of maintennneo per ncro 
irrigated. 

Exniiiinalion of parlleiilar projects for new world of 
this class. Fiiiaticiiil nod ogrienllarnl or proicctiro icsails 
nnlieipatcdP 

Field tor works of ibis class. I’lopoeals wiiicii haro 
been made in each dielrict but have nut yet been fully 
iiiveeligatcd P 

I* the multiplication of world of tliis kind Iviiidcicil by 
want of funds, or by want of projects uliieli have been 
carefully profmed and fully examined P tVouId progrcjis of 
, nucli uoiks bo facililnicd if they could bo coneiiuetcd from 
loan taiidsP Have many projects, wbieli srero estimated ns 
likety to prove directly remunerative, bccu held in abeyaiico 
solely for ivnnt of funds P 


G, Number nnd irrigating capacity, in each district, of 

Mil or worts for wi.irh minor wurlis (noitlier Capital nor 
iiiiit'i r Cniiiui 11(11 ticreimo Ecronuc) under the cato of Publia 
arcouuti aro Biaiiiiaiucd. IVorlis and Civil Oliiccra respec- 
tively. IVliat rights over them does Government possci^s 
nnd wiial nro the dulie.s nnd rosponsibilities of I’ublic 
M'orLn nnd Civil Oliicors in respect of such works, and to 
what extent me tiio 'owners or oilier persons interested in 
ilicm rc6]ioiii>ibIu for tlioir mninicimncoP Kxpendituro 
iiicnrrcil by Government on tlic.io works and tlio arcav 
iirigatcd iiy, and estimated ninonnts of rovenno dependent 
on, tliem during last 25 years, or Giiorlcr period if figures 
for full 25 years not available P 

.Object of the lank investigation sclicute. Nninbor of 
worlis invcstlgiited niul tho aren and rovenno dependent on 
thiiin. Number of works on which improveuteiiUhnTohccn 
carried out, the cost of tliQ impiovciiicnts, tho averngo nren 


itiigatnd nnd revenno derived befoto nnd after tbo 
improvomoDts. Number of works invosligated more than 
tbreo yoars ago but not taken np for repairs fur want of 
funds P 

Biiof stntomont of the work done and remaining to be 
done, and of tbo expend itnic already inciitrod — 

(i) on the work of surrey or investigation ; 

(ii) in carrying out improvemoiits recommended by the 

survey p.srtips ; 

(Hi) on elcnrancos nnd other works of ordinary main* 

tciionco ; 

lias there been nny marked improvement in the piotro- 
tion afforded by works, whioK bare been repaired under the 
tank restoration .cebeino, citlior ns regards oxtont or ccc* 
tainlr, wliieh mny be nttriliutid to Ibis oxpcnditnro, or has 
llio expenditure sulliccd to prevent retrogression ? Is tlicro 
a possibility of increasing the number of these works F 
tVould it be passible to improve greatly tho efficiency of 
them woiks if mere funds conld be nnnunlly made available 
for t]io puTppBO P IIow is tlio distribution of the fends now 
ntade available determined, i.e., an tho reports of the Tank 
Investigation parties or t|io recommendations of the Povenne 
oflicers, superior or snbordinatc, or tbo representations of 
the mvnoiE of tlie tanks or other persons interested in them ; 
nnd with wliom rc^ts tlio final decisions between rival 
claims P IVould nny alteration of the existing system in this 
respect be necersary er desirablo in tbo event of largely 
iiiorcnstd graiil* being placed at the disposal of the ruolic 
Works onicors ? 

0. Atu (licrD any piiviite tanks or other Irrigation works 
Prtrst. l,riFill.«u Korts. niaintniiied entirely by 

tlio owners witiiout any osiisianco 
from Oovcrnmciil F Wbnt is tlio sire nnd irrigating capaoity 
of the largest of llicso P Can now woiks of this kind be con- 
slrncled witliont tlie permission of Govcriiuient or witiiout 
refcicnco to ilie passible effect in interce|)iiim tho supply to 
otiicr tanks nndcr Gnvcrnmonl coutioi, or has nny incon- 
Tciiioiico been uzpcrienccd from tho existence of nrivato 
iirignlioti works over winch the Itevi-niic or Publio Works 
oliiccrs liavo no power of control? 

7. In wiiiil disirlit is woH cultivation most largely 

. practised P Are tho crops matured 

' ■ _ ^ entirely _br wetb, or is there 

some otlicr soptce of irrigation which is supplemented by 
wells? Depth nnd roriatioiis in spring level in such locali- 
ties. Obs'Wvcd eiTccIs of tank* in r.iisiug or maintaining 
the spring level in wells. Average ; icld nnd irrigating 
c.vpacityof wells. Frubablo maximum yield |ior spare 
wile of country. Cast of constructing nnd working. 

8. General experience ns to irrlgalien requirements of 

, I, different soils Do small tanks 

_ constructed in black cotton soil 
hold water, nnd can iiig'n earthen dams ho made of it with- 
out masonry core wallii ? When the kind irrigated is blaek 
feni], m tlicio nny demand fur wiVtcr duling bcasons of 
average rainfall or only in case of prulonged drouglit ? In 
suoii uuils (iocs tho irrigated area show a falling olT in years 
of fair or good rainfall owing to siauk demand, and la 
the rovenuc moio prccarions on this account than on tanks 
enmmnniling other clas.-c3 of soil ? lias tlioro been a dcsiro 
for irrigation works on the p.vrl of owners of black soil, and 
is tlio coustruetiou of tanks for such soil oonsidcred ns 
rrmnnerativo or ns importaut os for otlior classes of 
EoilP 


0. Districts in which flood protection or drainage worke 
riord iirotccil'iii and art) required. Are these of sufli" 
draliiago irorkd. clciil urgenoy to bo carried out 

whenever funds may be ovnilabie, or may tlioy bo rosorved 
for llio employment of iclicf labour? Would snob work 
lead In any iuoteaso or prevent any loss of land rovenno, oi 
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avc tl.cv «“?'"'"“£or roScflab 

means of employment to i,v.„v rns 

10. CbssiEeationofTTorlts on^^Tvlno^^‘®j^ 

ra.;f 5 ^?S»neof U»r. Sr 

of ballast) ° 

,tom,owlm,mmcaiancon 

W'orlm uncomplelcd « cUai'm agahiot Frovincml 


KOTAK UimdiMON COMMISSION. 


completed irugnyon "" f J“’®dTo 

!S;„ «! tb. va,.g« r« 

'■“c’mL f« '-'■“ff 

PMSrammeofrtliofBoil:*. „jogrammcs, csi'ceially for ois'rwts 

mo»t liable to famine, tb^ d^Wibntimi 

and rercentago of “ 4 their utility. Ariange- 

grammes. 


probablepropotuonioc - or village 5. ■* i'l"::,. f nduding field embankments, uj 

iy G»rc.nroer.t ’ Jcncial configuration dc..ciiplion of tucli vork (mem „ repairs ; tbeir 

wWand by irells, ■ a vear of drougbt; obstacles, it any, 

of the country ; ° ^ jol, en’tiration is dependent liability to wbiclf consfmetion has been 

for irrigation. Extent '/> ^''.® j „f annual and montbly to tlicir extension. Exto ^ Concessions, if any, 
on ariilici.ll „Porilg gbow ibal tbevo assisted by acvnnccs from Go ^ Obstacles to tlicir 

minfidl. 'iii®''” *? severe sc..rcity not amonnting given to the eonstriiclois 0 tlicir eoiislruction 


ot amonnting “Tven to the constriiclms of such ^orns. 'tion 

„as ucc. v -3 *””5'®‘’**'™^rn'^^„!cb'mainclnsf of loil; times extension and pos-ibihty of t this kind be 

to famine. ® |,° i -What aie the crops •wbieb in tracts liable to famine. or witb- 

at wliicb sown ‘ ^alerincs do they requite constructed witbont tli P .. . piffct in inteicepling tbc 


Sti!k>b.r Ij Gcv,n.™nt or 

2.JiHsling GovM«t .«Ti£/e<*;« ^^oyU 


C. irrffs.-Dislriets br tracts in of^at 0^^010" 

is most largely P^"®tiscd. ^^^1060 dept^ 
general surface in each “> tr'ict . ces 




f f not revenue on titcan capit at <mu j , moo-Ol. Par- 
based on an average foi tlm 10 y memoiandom by 

ticulais regaiding ‘f ^rtmtion dated Hh Mi.y WOl. 
tlio Inspector General of Eriba . ’ ij .j. Are tbc works 
Fomin wliebiuMgation^ they seem laiily 

years of drought. _ 

tl'a' ir*; a* S.“ 'pf ibb. >“P« f“ ■'■"'"s 

StSr than those which have been proposed. 

P„w„,/.I ~*-;iS‘SS™dnv.E“S.t^ 

regarding any . . £ Qc«ciiption of works for which 

,vay be kept. List and briot Oe ciiption e„ditnto 

capital and revenue "“fJ^iXeefots ' arras iirigated and 
ineuriod on sncli works , P > credited with 

annual jnnintennnce cliaip ^ t fnirlv entitled ? Piotec* 

.11 a. “J“ *';s Si JO. . aniosbi. 

tivo value of the works amm lecen i 

the construction of new P proyinje get tho whole of 

to such application. Does the Pro J? . 


nntnrc of the uncenying Orators of such soils? 

8 . rafci avd 

SS?m- iSot Ind on iirigation revenue. 

9 . Loans for »\”'P! 7 *'”’’def*llm I?and Improvement and 

advamed in '^h d.stnct under the I anfl^im^ 

these advances. 

10 . Fvogranmes of relief sco. Aw.-Districts ^ 

2 bM Swi'i-iTbo M 




1 Faiensioit, tic., of cJitiing irrigoiion icorlr. Aic 
iniiv extciifions or in proven cuts of oxistirg wrrks, winch 
oild brcerlMn to r ove lemnnciative rr 10 increase .tlio 
dSSney of tho uoks.held in abryance owing to ic- 
stiicticn of funds ? 

3 . Financial an atigiwcnU.—'B.a\'o V'®“f 
ments tinder tho provincial bcUlcmcnt the cnect of encou 
I'ging or discouraging the cstcrsion of iirigatioii. 


3 . policy odopUd during 

Alain f. iiturcs and results of the ^oli y 0 p g-jjgtjng 

rccint years for the espanbion of tho size 

canals 'by remodelling 'the channels, I ,i„ ipe gretem 

s «riSto. "tX'fipKSte 


vents 111 
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SfiLnCiniD-KVlDENCE, - 


Mijivly nt head of eanals dlill lost by potcntalion, etc , ftora. (1) 
AlitiirCaniil, (2) Distributaries, (3) 'Watcrebuwes. _ Itosulis 
of aity. cxperiinenla that insj' have bpori wailc'wilh refer* 
pHob to'itlto qr.oition of. rondpiing the olioiinel.<« wiilcilight’ 
. by, paddling' or. othei wise. 

.;^5. JDhfriliHlhn of wafse.— Hoa* is Uw ciiptribiilion of 
xT-'tor 0 )ntrntlcd owl the shore of each r illoge . anil cull i- 
v.ifor dotermiiiecl, n.orc .'especially with roforonco to'tho 
more reecnlly ron>trao(od ohnniuds, ' ' 

6. Index of protcc/hn— Protected and wiproteeted 
I nxHs.— In Iho light of wceut experience what is considered 
to bo (1) the proportion of the aveiago nica animally eoxx'ii 
’ wliieli must be m itiirod, nnd (3) the proportion of the nor* 
tuiil rait men -wbioh must be iirigatod, to ensure a tract 
against famine. Situation, nreps, and pnptilnlions of districts 
or Ir.icts xvliiob, in the absence of m-titioinl irrigation, would 
b ; likblit to sutler from drought ; map of same. I’roporll )n 
in each district or tract xvbicn tiio nrea irrigated in drr yc.ar 
boms io the normal rahi nren. Mean nnnual rainfall of 
each district or (met. Years in wliinh district or tnet 
Eulfered trom drought or would prnlmbly liax-e siilTei-od in 
tliu absence of irrigation ; nnd the rainfall of each of these 
years. 

f. Storaye 'Korke . — Tho feasibilily of lidding owv a 
enlVtclcnl supply from oidinary years so a.s to alTord the 
inllcst posMble amount, of protection to llio xTop.s in a year 
of droucht. The follmring p irtioulari ill regard to one or 
two lypic.d blor.'igo worbs : — 

. I.— Initial statistics. 

1. Are.i ami niiturtiof e.atcbiiioiit. 

' ArciAge .simiiul rainfall over raluhriKMil. 

3. full snpjily capacity of tanh in iniilhm rnliic feel. 

■t. rprci'iitt.ge of laipa^ity on vnn-ofC due In loial 
nvcinge r.tinfall. 

5. Wator-sptciel at full stiiiply. 

6. Telnl eapitfd co‘.L. 

?. Scale of valcrMfts. 

J I.— Annual jtalisticj for typic.il ycai'i. 

1, Il'iin'fall of jcur. 

2. Amount p'ared dutitig yc.ir. 

Si, Ajnounfc rim over wn>te rc'r. 

• 4. Tdal rutfol! for the jenr. 

6. Peteoutag.' of inn*all cn lct>d r.ui‘fall of yiur. 

0, Aret iriig.iled diirii'g (lie jcir in r.cie«. 

7i Qunutily of «ii!<*r, if any, left in (auk nl Vml of 
irrigilirgicarou nml uvniliiblu fm 111 . 1:1 ye.ar. 


8. IFetls.—A meinorandnm and statoments {vide form 
attached), sliuwing for e.ach district jind- province Uio num- 
ber of wells {pakka, kacJicJia nnd iolnl), in use for irciga*. 
tion dniing onoh of tho navi ten years } gross area of crops 
iriigafed by the wells in each year; tho avcinge area of 
erupts irrig.ited per well In (1) a specified normal yoai nnd 
(2) in a specifu'd year of dr.iugbtj the nvcr.ige doulh from 
ground to water surface ; the iivoriigo cost of a pakica well ; 
nnd of a kacheka wdl ; the amount of takavi advanced in 
each year for tho construction or repair of wells ; tho 
number of wells c»n«lrm'lcd_ or repaired hr means of these 
advances. 3)iptrh!t«' in wliiuli tho extensinn nr security of 
ctiUivalion im st depend mainly on llm construction of new 
wells, 

9. Prirate li'rtyalioi icorkt other than wellg . — Dip- 
tricts in which privnlo irrigation works (including field 
erabaiihmenU) Pxi<it. Drii'f dcjcriptluii of such works and 
desirability and possibility of cnciiur.iging their further 
eonstrnction in ccr.niu districts. 

10. Black cotton .roi/.— Usmil depth of black celloii 
soil.s (uid imturc of the underlying stia^mn. Extent to 
which tho sui'nbilily of (bc3c soils foririigation is alTcolcd 
hr their depUi nml by the faciliiies for natural drahingo 
afforded by the hlrntum undcil) ing them. Average 
ineicarc of produce dun to tic iirigntion of the v.arinus 
deisiriplious of black s-Als, as shown by any crop cutting 
cxptTiiacnls that may bare been inadc dniing recent 
yens, 

11. Flood protection and dm ! nay c works. — Drainage of 
caiiiil iniimlcil di-lricla ; Int.sl c*'pendilur-' incurred; and 
results ohtiiii.ed. b.ucliciil and oilicnviae. Nccc-'-i-ity for 
(Ik- fuiliicr ci.iistr ictioii iif diMinage works in e.iiini*iirigntcd 
aii'l olhci districtr. 

12 Famine relit t vorls. — Total c.spemiitnre inouiTCil 
on emb cbiss of relief imrks -BuaiK mid Uoad-melalliag, 
Kiiilwiiyc, Irrigation Worts, Villiigotanl.s for water-supply, 
and Jlicccll iiosius — ill inch of the disiriets affected by tho 
famine of ISJO-yf. Woiks mico.iiplcted at the oiid of the 
famine v. hi.'lt it e> cii isidcicd dcsir.iblc to complete ns a 
ch irgc agiiiist Impciiiil or Provincial rovcuiics. Kensuiis 
for p.op>->i'ig their compb tion. “ Uesult attained on eotn* 
pleted iri’gation or stoiagc walks. Ariangcmcnls m.sdc for 
t'.cco itiol and nmititcum'ce of such woiks. 

13. Faint pc relief /nw/rawmet.— Di'.t riots forwhieb pro* 
giaanaes h.iio and bail' ml been prcimred. lisnmination 
of pri'griiiuii's. i’?[cctally those of ili«tiii't8 most liable to 
fainm", with nifBioiii'i) to tlie number of units pruvidtd for, 
the disliibsiiion of tins lYoiUs over the district, iiutl tliolr 
nfilily. Jtaps of propoji'.l worl:s. Air,angcmeti*i for 
mnintuining) evlor.ding or completing tlio progru'niiK'.s. 


Meworanditvi of feints (e he eomulcrcJ hy the Jrriyj'tion CommUsion in Jaipur. 


1, Total luimher cf works, Kindvro Totnl 

lui liber cl iriigiitioii works eiunpletcd nnd in pregros ; 
lira tbes'i all s'orage v;otks or do they iiiclud,, .any cnnnl, 
tnkiti" olf diriOt fro.r. liivri witimut tlorag,* ' Kuihs? 
Of the total tinnilier how many itro old narks that hive 
been in ■ op'walh'.ji from time iiiimuir oriel, and how many 
ara litlieriiPW'Or l•0lllplel^'Iy n-'ioicd works c.irtinl out 
Mii-c Cjliiml ifucoli went (0 tlio Slater' 

2, OroHh^ of irriyated areas — Tot,il nre.as in acres 
recnriiod aK iirign'cil by the btatc iwitl.n lor c'lCh year fiuin 
Jw?2, Bo ns to slimv piogrcss of iirlgatioii. ~ 

3, Parliculsrs for lyidml works. — Tlio foliitwlng 
P'iri,ietilar8 in ri';nrtl to a few typleal wcrlis 

I. — Initi.al siuti-dicK — 

Area and natuio of u.ilclitccnt. 

A*mmed nvcraji? nnuiial rainfall. 

' Pii'l supply cip.iiily of tatil: ill in, c. fi'tt. 

Porccrii.ngc of f.apncily 011 nisiimcd aieviig.; rainfall. 
■\Vali‘r spn.vl .at full supply* 

Miaiiiium hrig.it and tidal length of dam. 

Cost of dam, waste aveir, sluicc!!. 

Compensation for laud suhmcrgcil by Innli.’ 

, Coal of canal and dlhtribnllug channel'!. 

Total capital c««t. 


11.— Annua, tt ifis'ics for each year since co'nplutiun — 

U.Mnf’ill of tho \car. 

Amount stored dm ing tear. 

Amnuitt inn over w.isii> weir. 

Totnl run « IT for the jeai. 

Percent ngc of run off tm r.iiiifnll of the year. 

Ai'oii irngated dining the year in norC'*. * 

Qiiantiiy of nnter if ant left in t.iiik at end if iifi* 
giiting lettsoii and ntnilnhlu for next \uat. 

<1. Anni'al e.r/’cnrf/fiin'.— C. 1 I 1 total exp.'ii .iture on .all 
works ri'coidul sine* 1872 tahout S3 lakb.s} be distribnUd 
Lolwe.'ii (1) c.iuhiil ootl.iy .Old {2j eust e£ ninintenaiico and 
ropairu?' Do tin* chiUgc.s sli.iuu, eillur ns e.rplt'il outlay or 
on jiiaintiji'jinci- ineliuh* rust «if all eatiiblishinciits, including 
Blir.ro i-f Exrcuthe J'h*ghicer» nnd Siipciintciiding Iin* 
gincer’s j'.ay, and :,Iv.i tliu co.'<l of leveiiuu enlltolion? 

n. TTiioBwe — Suileof watir ralos for flow niiil lift— 
ohigh* raid double erupj, etc. Is this unif.ivui for all Works, 
mill imtrpondeiii of tin* nuiiihcr nf waterings given f Am 
i\'i)iissi,,ns of water rate given wlii'H ciojm f.Hl to oiiiiio 
to iimtiuity k Uiuv ia llio rate lex ieJ F Is it biken at Ibo 
same lime ns the kI am of piodiiecP 

How is sbiire of jiTodueo taken Is it taken in kind or 
ix cash valuation 'r If .so, hoxv is tlio eiisli vnliio. dctciminod 
and wiiftt is the flnuo taken ? 
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Incnsacf/aflirlnnas, does the SiilU only get the water 
ratof Do dngliraara rontribnte anything townrda the onst 
of the works P 

Do not the omonnia shown as revenue in the annual 
repot ts iDclndo under " share of produce " a eortain amount 
of rerenne which was realizable before the construction of 
the works, or are the whole nmonnts shown fairly and 
entirely creditable to the works? 

'O. Dittnbniion and duty.— Whnt are the crops mainly 
irripoted, and how many waterings do they nsnnlly receiveP 
During what period is water given out, and now is the 
distribution controlled and the duration of times of each 
cnltivator determined ? What is o msidered a fair arerago 

duly per million cnhic feet stonfl, including losses hy ova- 
poriition, absorption, cto.P 

7. Dlffeb cotfon soil.— Experience as regards black soil. 
Do entail tanks constrnoted in such soil hold wafer, and can 
high earthen dams bo made of it witbont masonty core 
w. ii«? When the land ire ';*• -- iiWk soil, is there any 
domnnu . — -tea nnmtally undoi . - i 

in rase of prolonged drongbe r In snon soils does the irri- 
gated area show a falling off in years of fair or good rain- 
fall owing to elaok demand, and is the revenne more pre> 
carirns on this acconnt than on tanks commanding other 


classes of soil P Has there been a desire for iirigation works 
on the part bf owners of black soil, and is the cons'rnetion 
of lanla for such soil considered as rerannetufivo or as 
important as for other classes of soil? 

8. Fittiere Cf fens tons. —Apart from the enlargement and 
improvement of existing works, ate any new^works of con- 
siderable size proposed or considered possible In Jaipur? If 
so, in what tracts, and what would bo the probable area of 
now irrigtition P Is the field for new works rcslrlclcd bo- 
eanso their consirnction would seriously interfere with the 
snpply to osisting works within the State ? Aio there any 
possible irrigation prqects, the constrnclion of which wontd 
benefit tlie State, but cannot be contemplated owing to ob- 
jections that may ho raised by ncighhouriug States, to inter- 
ference with the water-supply, or to tlio necessitv of carrying 
tho ohannols through tlio territory of another State P 

9. Selief wofitt . — What were tho works on which relief 
labour was mainly employed during l.ito famine? Were 
any new irrigation works commenced and oompleted, or if 
Jim — Si. — — ■DT oposed to coinplcts thcm P Can 
nsefnl employment he found itu -olief Inhonr in improving 
or strengthening existing works or on tho consuSn.-.'.Snn of 
proposed new worts, and are any programmes of possible 
irrigation relief works maintained ? 


Mtmomndvmfw Engineer Officers nf addHienal ^ints to be eensidered by tie Irrigation Commission in 

Hvderalad and~Mvsorc. 


1. Population, areas, etc.— tho population, and gross 
cultivahlo and average cropped areas, in each district of 
Division, and the area irrigated in (t) a normal year, (it) in 
a year of drought hv State irrigation works, private or 
village works, and wells respectively? 

2. Soils , — General oharacter of the soil. Brief description 
of each important class of soil and of its distribation over the 
country. Gencrol experience as to irrigation requirements 
of different soits. 

3. Black cotton soil . — Experience as regards black soil 
Do small tanks constructed in suoh soil hold water, nnd can 
high earthen dams he made of it without a masoniy core 
wall P When tho land irrigated is black soil, is there any 
demand for water during the seasons of average rainfall or 
only in case of prolonged drought P In snob soil does the 
irrigated area show a falling off in years of fair or good 
rainfall owing to slack demand and is tho revenue more 
precarious on this acconnt than on works commanding other 
o'assos of soil P Has there been a desiro for irrigation 
works on the part of owners of hlaok soil, and is the con- 
struction of works for sneh soil considered as remunerative or 
os important as for other classes of soil P 

4. State irrigation mrks , — Knmher and description of 
the State irrigation works and their total capital cost. 
Total area irrigated hy the works (t) in a dry year, (ift in a 
normal year. Average annuel working expences and total 
and net revenne. Are these works to bo depended on in a 
season of drought P 

6. Future extensions.— Are any new works of consider- 
able size proposed or considered possible in tho Stnto F If 
so, in wbat tracts and wbat would be tlic probable area 
of new iirigation P 

C. Village or prlrale irriqaticn works, excluding wells 
—Are there any village or pnvato irrigation works exclud- 
ing wells P lx so, by whom are tboy constructed and 
maintained P Nnmbcr of such works and aggregate ex- 
tent of cultivation dependent on thorn. Is any expenditnre 
incurred by the State on these works or any incieaso in 
revenue, direct or indirect, derived from them P 

Is there any considorahle scope for tho construction of 
new works of this class P Ix so, in what tracts and wbat 
would be tho probable area of new irrigation P 

7. Crop irrigated, distribution, and rfrify.— What are the 
crops nsnnlly irrigated in each season by (i) canals, (ii) tanks. 


and (m) wells ? How many waterings do they nsnnlly 
require P During wbat period is water given out P IIow 
is the distribution from (i) and (ti) controlled and the time 
for which water is allotted to each" cnltivator determined? 
What is consideied a fair average dni^ per cubic feet per 
second of discharge or per million cnbio feet stored, including 
loss by evapemtion, absorption, cio. P 

8. Statisiies for typical storks . — Statistical information 
regarding some of the larger or typical storage works ; — 

I. Initial statistics. 

Area and nature of catchment. 

Assumed aveengo annual rainfall. 

Full supply capacitor of tank in m. c. feet. 

Percentoge of capacity on assumed avcingc rainfall. 

Water spread at full snpply. 

Maximum height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by tank. 

Cost of canal and distributing channels. 

Total Capitol cost. 

II. Annual statistics for each ye.v rinco completion. 

Rainfall of tho year. 

Amounts stored during the year. 

Amount run over ivasle weir. 

Total run off for tlio year. 

Ferceptage of run oil on rain&U of the year. 

Area ireigated daring the year in acres. 

Quantity of water, if any, left in tank mt , 
end of irtigaling seasons and available for next 
year. 

9. Flood protection and drainage icm’I’#.— D istricts in 
which flood protection or drainage works are required. Are 
these of sufliclent urgency to be corried out whenever funds 
xaay bo available, or may they bo reserved for the employment 
of rcliof labour P lYonld such works lend to any increase 
or prevent any loss of land revcuuo or aro they recommend- 
ed only on sanitary grounds or os a means of employment 
for relief labour P 

10. Belief works . — On what classes of work was relief 
labour mainly employed during tho late famine P Were 
any now imgation works commenced nnd completed, or if 
not completed, is it now proposed to complete them P 


Memorandum of points to he considered hy ike Irrigation Commission in Central India. 


1. Population and area .—Population and gross area of 
Stnto ; cullirntcd or occupied area ; avorago area annually 
under crop; areas irrigated respectively by State works, 
private or village works, and wells in (1) a normal year and 
(2l a year of drought. 

2. Physical features, soils, rainfall, etc. — Qcnor.Al con- 
flgaratioii^ of tho ebaraoter of the soils, and their suitability 
for irrigation. If any black cotton soRs, where prevalent ; 
nstuiil depth ; natoro of the nndcrlyingstratum; is there any 
desire on the part of the cultivators for tho irrigation of such 
gaits P Statistics of rainfall. 


S. Crops, cte.— Btaplo crims grown in each main class of 
soil : times at which sown and reaped. What arc tho crops 
which requirciirigation t how many waterings do they require 
and at what times of the year P Rental of irrigated and un- 
iirigated lands. Is tho State's share taken in cash or as a 
sharo of the produce? If tho latter, is it taken in kind or at 
a cash valuation? 

4. Famines , — ^Ycars in which reliable records show that 
there has been (1) famine and (2) scareit^ not amunntliig to 
famine. Areas most Uablo to famine, 
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6. State irrigation works, — ^Total nnmbor and cost 
of State irrigation works> completed and in progress. Ato 
these all etorago \rorte« or do they include any canals taking 
' oif direct from.rircre without storage works P General finan* 
cial and protective results attained. Form in which irriga- 
tion revenue -is realized by the State. Bcnlo of water-rates 
for flow and lift, single and double crops. Axo remissions of 
water-rate given when crops fail to come to maturity P 
. Arrangements for maintenance of tho works and for’tho 
' distribntion of tho water. Do tho works iirigatoy ay tV lands ; 
if so, to what extent, and on what terms is tho water given P. 
Fossibih'ty of improving eristlng work^ and possible incrcaso 
in tho area irrigated. 

6. Proposed now State works,— Jaab of proposed new 
State works ; probable cost, and probable area of now irriga- 
tion, Scope for works other than those which have been pro- 
posed. Is tho field for new works restricted owing to objeo- 
tion that may bo. raised by ncighbonring States to intorfor- 
onco with the wntor-supply, or owing to the necessity of car- 
rying tho channels through tho tcrntoiy of another State P 

7. Private irrigation works other than veeWs.— .Brief 
description of such works, inclnding works in jagir lands; 
state of repair ; their liability to foilnro. Obstacles, if any, 
to' their extension and possibility of stimulating their con- 
struction in tracts liable to famine. 


o. n e«s.— Average depth of water below cround 
cost of wells used for irrigation j total nnmber^f bucwT ’ 
average area imgatod per well. Extent to which the snnnlv 
of water is affected by drought. ConceBsinnn 
COTstructors rf now welL Amounlof loans advafeed ^ the 
State during tho past 10 years for tho constnSn L 

“ans havettfc”"'’ 4^ ' 

0. Field cmlankments.—Ara omhimhmnnt. i u « 

found to bo most sultablcP Their c^ct in 
drought; (3) eradicating or preventing the gbwth 



^ ----- vuiuuiuncca Qua cc 

completed, » it now proposed to complete t 

5n improving or 
existing works, or on tho construction of^ro- 

Swa^rtnitahHit of relief wOTks 


Questions for ifeceiirw Officers, including Officers of the Public Works Depat tment who hav„ tn/t 

administration of soater-supply. ^ experience of the 


W.S.-OfD0.r, arc «,o«trd lo snswcr iho.e,««lIonsonIr«p.rdtaBwWAtboyo.nelvoIaIora,a,la„ from personal Inowlcagc, or from authentic 


A, General, 


1. To what disirict or iraot do tho answers below refer P 
*(71181 opportunities have yon enjoyed of becoming 
aequarated with it ? 

2. TPhat is tlie average riiinfnll in each month of tho 
ycarP 

3. Is Ihcro any obstacle to tho extension of irrigation 
arising from— 


(1) sparsity of popnlation ? 

(2) infuffioienl supply of-cattlo suited to the coltira- 
tion of irrigated land? 

(3) insuflieient supply of manure P 

(4) unsuilnblHty of soil (c.y., black cotton soil) to 
irrigation ? 

(C) unceriainty of the supply of water or its too late 
commoacciDoiit or too early cessation ? 

(C) lack of capital for tho initial expenditure or of 
funds for tho noro expensive cultivation of 
irrigated crops? 

(7) fear of enhanced rent or revenue assessment P 

(8) uncertainty of tenure or defects of tho Tenanov 

lawp * 

(0) other rciuons P 


4. For wliat period, if any, is land which is irrigated 
from works constructed by private capital exempted from 
enlianccment of assessment on necoimt of tho irrigation P 
How is^the exemption secured in jraoticc? Is nny simiiar 
™®ptiun from .enhancement or rent extended to tenants 
who have extended irrigation to tlicir holdings nt tlielr own 
cost? -Do you considor that tho existing provisions in this 
rcspecl are suflicicntly liberal P If not, what alterations 
would you suggest P 

o. Are loons undor the land ImproTomcnt Act freely 
taken by tho people for tho extension of irrigation P If 
not, why not, and whatmensnres would you suggest for the 
cnoouragement of these loans P Would 3 ’oa rccommond— 

(1) reduction of tho rate of interest ? 

(2) remission of tho interest P 

(5) partial remission of the advance P 

f4) total Tomission in case of foilnro of tho attempt to 
obtain water P 

(6) extension of tho period of repayment P 

(C) grant s-in-oidP 


0. Does not extension of irrigation lend to injure i 

‘I’ “■ 

your knowledge P ■ la there nny strong desiro eviiu 

Tor.. IV. 


tion extended to it or inorcaecd P “ 




11 ) oy rendering it 
instead uf one P 


possible to onltivote two harvests 


(2) by leading to tho snbslilution 
valnablo crops or varieties ? 

(8) by Increasing the yield — 


of mote or less 


(a) in a year of ample rainfall? 
(i) ill a year of scanty rainfall P 
(e) in a year of drought? 


8. Can yen give Bji apprpximoto cstimoto of the increase 

in tho total Annual vnlne of the produoo per acre dno to the 
irrigation—* 


(1) on the avetago of o normal 

(2) in a year of drought P 

0. What is approximatoly tho 
acre paid on ncconnt of irrigation — 


term of years P 


average annual into 


per 


(1) by the cullivolor (or tho owner P) of tho land to tho 
ovmor of tho canal in tho form of water rote or 
otiiornriso P 

r 

( 2 ) by tho cultivator to tho owner of the land in the 
form of enhnneomerit of rent or othorwisoP 

(3) by the owner of tho land to the Govorament in the 

form of cnhanccmont of revenue, water 'udvantnee 
Rite, owner’s rate or otherwise P “ 


In each case plc.iFo state whether the rate is paid on the 
area actnnlly irrigated during tho year, on tho area ordi- 
narily migoted, on the whole iirigoblc area, on tho total 
area of the holding, or bow. 


10. What, if any, private expenditure is nceecsarv to 
bring tlio water lo tlio field or to prop.aTo tho land for 'irri- 
WlionP Is this generally incurred by the landlord or by 
tbo tenant? If by tho latter, what sconritv bos be for 
recoupment ? 


^ 11, ITos any damage resulted to tho people or detorlora- 
tion to the soil flora irrigation withont manure, from too 
profuse, too extensive, or too frequent irrigation, from 
water-logging, silt cflloresoenoo or otherwise P If so, wliot 
» its fonn, its extent, and, In your opinion, its canso and 
tlio ^possiblo romed}' P Of wiiati standing respccilvoly ato 
tlio irrigntion in qncstioii and tbo evil whioli has sprang 
xroin if V Ib tlio latter inorcnsingP WLat is your experi* 
cnoo of tic rosuUs of draining irrigntod land P 

8 a 
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0,—Ciinah ofinterm^eutjloto. 


dams throffn 


12. Please desotibo generally— 

(1) tbe maimer in •whioh tbo ■ •canal (m 

groop o£ e.aiialB) in the ■ — — district is 

supplied with water } ‘ 

(S) tlio manner in wbiclt tlie water is distributed to 
tbo land ; 

(3) tbe period for wbieb tbe anpplj* is ordinarily main* 
tained— 

(a) in n yoir of nnipic rainfall ; 

{b) in a year of scanty rainfall ; 

(e) in a year of drought. 

13. To wbat extent does tbo irrigation increase the ralno 
of the prodnes of Innd^ 

(1) by rendering it possiblo to eultivato two barvests 

instc.ad of oncf 

(2) by leading to tbe substitution of more for less 
raluablo crops or varieties P 

(3) by increasing the yield — 

(<i) in a year of ample rainfall P 

(i) in a year of scanty rainfall P 
[ej in ft year of drought ? 

I'i. How far is tbo value of tbe irrigation diminlsbed 
by— 

(1) tbe loo late comraeneemcht P 

(2) tbo too cailj* cessation of tbo supply? 


Has it been found necesmry for Government to take over 
tbe manngemoat of any private canals, and, if so, why ? 

22. Do yon consider it advisable to oncoutage and assist 
tbo construction by private persons of further canals, and if 
so, bow could this best be doiia^ 


JJ.—Tanl’t. 

23. Please describe generally— 

(1) tbo way in wbieb tbo tanks in tbe district 

nro snpplicd with water ; 

(2) the manner in which tbo water is distributed to or 
utitisod upon the land ; 

(3) the period for which tbo supply is ordinarily main* 
tained— 

(n) in a year of ample rainfall ; 

(b) in a year of scanty rainfali ; . 

(c) in a year of drought. 

(•t) the area ordinarily irrigated from a tank. 

24. To what extent does the irrigation increase the vaiuc 
of the prodneo of land— 

(1) by rendering it possible to cultivate two harvests 
instead of one ? 

(2) by leading to the snlstilntion of moro for less 
valuable crops or variotio* P 

(3) by inerearing tbo yield— 

{a) in a year of nmpto raiufail? 

(6) in u year of scanty rainfall? 

(r) in a year of drought P 


16. In tbe irrigation ordinarily snppicmontcd by irtigi- 
tion from wells given to the samo'laud and, if .so, bow far 
is tbiscjaentinlP 

10. Can yon giro an approximate estimate of tbo increase 
in tbo toLsI annual valno of tbe produce per aero dne to (bo 
i rngation— 

(1) on tbo arerngo of a normal term of years? 

(2) in a year of drought? 

17. IVliat is approxiinatelji tbo nvcniga annn.at rate per 
acre p.iid on account of irtigaliou— 

(1) by tbo cuUivatot (or the owner?) of tbo land to 

the owner of tbe caiml in tbo form of Water rale 
or olberwiscP 

(2) by the cnltivntor to the owner of the land io the 

form of enhanwmont of rent of oUictwisep 

(3) by the owner of the land to the Government In 

tbo form of cnhnnrement of revriine, water 
advant-ago rate, owner’s rate or otherwise p 

(4) by tlio owners of the canal to tbe Government in 

tbo form of royally? 

Ill each ci'e please state wbether tbe into is paid on the 
area actimlly irrigated during tbe year, on the area ot^i* 
narily irrigaipd, on the whole irrigable area, on the total 
area of tbe holding, or bow. 

18. What, if any, private expenditurv' is tieec«*iary to 
bring tbe water to ilie tield or to rrepare tbe lard for 
irrigation P Is this generally fnenrred by the landlotr] or 
by the tenant ? If by’ the bitter, wbal security has be for 
rceoupincnt P 

18. Has any damnge Temllcd to the people or drteriom* 
tion to the soil from irrigation vvitbnut mnnnie, from too 
piofnse, too extensive or too frequent inigatlon, from water* 
logging, salt elllorc'iccnce or otherwise? If to, wliat is its 
fomt, its extent, aud, in your opinion, its canse imd the 
pO'ribic remedy P Of wlmt staniiing respectively nro the 
irrig.vtion in question and the evil which has sprung from 
it? Is the latter rnereasingP What is your experience of 
tbe results of draining iirigntcd bind P 

20. How is Iho maintenaneo (repairs, silt ctcawnco and 
(lio libel provided for, and wlmt is tbo approximate 
annual cost per acre irrigated? Does tbe sysiem work 
fairly well and is any legislation required P 

21. Were any of the canal# constrncted bv private per- 
sons ? Has nny tronblo aricen in such cases in regard of 
the supply of water by tlio owners of the canal to other 
owners of land, or of tbe realisation of dues for the same? 


25. How far is the value of the irrigvtron dimintsbed 
by— 

(1) the too late commencement? 

(2) tbe too early cessation of the supply ? 

26. Is the irrif^lion ordinarily impplenietited by irriisi- 
tion from well# given to tbe simR land and, if so, how far 
is this essential? 

27. C.m you give sn approrimato ctimnle of the increase 
in ibe total unsunl value of tbe prodneo per acre dno to Hie 
lirigatioa— 

(1) on llic average of a normal term of years P 

(2) in a year of drought ? 

’25. IVIiat is Bpproiimate’y tlic average animal rate pet 
acre p-vid on account of irrig.vtion — 

(1) by tlic cultivator (or the owner?) of She land to 

Uie owner of tlic canal in tbe form of water 
rote or otherwise ? 

(2) by tbe cnliivalor to the owner of the land in tbe 
form of oobancement of rent or otberwise ? 

(3) by the oivner of tbe land to tbe Government in tin* 
form of enbaiiccment of revenue, water advan* 

• t.age rule, owner's rats or otherwise? 

In each case please state wbclber tbe rate i» paid on the 
area artuslly Irrigated during the year, on the area ordi- 
narily irrigate i, on tlie whole ftrigable area, oa tbe total 
area of the bolding, or bow. 

23. tVlrtt, if nnv, yurvato expenditure is necc'vary to 
bring the w.ater to (lie field or to prepare t!io land for irri- 
gniioii? Is this generally incurred by tbe landlord or by 
the tenant? If by tbo latter, nbat Kvurity bav bo for 
recoupment. 

30. llorv is tbe mninton’ince (watching, repaits, silt 
clearance and tbe like) provided for F tVlial is the approxi- 
mate annn.al co-t per aero Irricated? Does the eyilem work 
fairly well and is any legisUtion requited ? 

31. In the e.vve of tanks canvtrneted by a prirato persou 
or persons 1 ow is tbo distribution of w.vter to the other 
owners of land regulated or airanged for? Has any tronblo 
arisen in this rerpect or in eonnection with tbo rca'isalion 
of Water dees ? If so, is Goveroment &4sistancc advisable 
and is any legislation required P 

32. Do yon consider it adrisable to encourage and assist 
tbe construction by private pethons of further tanks j and, 
if so, bow couid this best bo done ? 

33. Is mueh inconvenience experienced ftoin tbo liability 
of tanks io silt npf Can yon give nny statistics as regards 
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the depth of silt acoomnlotion por^ nunnm? - Is_it the- 
oastom to femove the silt hy dredging or otherwise P 1£ 
not, whet steps ore token to prevent the ultimoto silting np 
of the whole tnnkP ’ 

Sdi Please state genorolly for each .of • the main treats 
into which the— — -district is divided— 

(1) the ovcroga depth of permouout wells ; 

- (2) the 'notaro of the supply, whether from springs or 
from percolation, ond whether liable to foil or 
, bcc'orao too saline to use— 

,{a) in an ordinory year ; 

(6) in 0 3 ‘car of drought ; 

(3) tho iworiige cost of constrnction ; 

' (4) tho ovotage dnrution of o well ; 

(6) tho manner in whioh tho water is usuully raised ; 

(0) the overage area attached to and oommandod hy a 

well ; 

(7) tho avemgo area irrigated in any one year. 

35. To what e.rtont docs the irrigation increase tho value 
of the produce of land— 

(1) by rendoriag it nossible to cultivate two harvests 

instead of one f 

(21 by leading to the substitution of more for less 
. valuable crops or varieties P 
(3) by increasing tho yield — 

(a) in a year of ample rainfall ? 

(i) in a ye.sr of sranty rainfall? 

<e} in 11 3 'car of drought? 


30. Can yon give an approximate estiaote of the 
Inoreaso in the total annual value of the produce per acre ' 
duo to the irrigation — 

(1) on the average of n normal term of years ? 

(3) in u year of drought P 

87. ^Vluit is approximately the average unnnal rate per ' 
acre paid on account of tho irri^tion— 

(1) by the cultivator to tho owner in the shape of 

enhaucomont of rent P 

(2) by tho owner to Govornmout in the shape of 

enhancement of rovenno P 

Are these rates paid on the total urea attached to and 
commanded by tho well or on tho area actually in-igated 
during the year, or how P 

88. Are serious difficulties often encountered — 

(1) in tlie selection of a spot in which a supply of water 

will ho obtained? 

(2) in the actual conatruetion of the well P 

Has assistance over been offered by Government or by 
looal bodies in the shape of expert advice, trial borings, the 
Qso of boring tools, or otherwise ? If so, bow far has this 
ossistonco boutt made nsc of and found saccossful P If not, 
do you think it would be useful and bow could it best be 
given? 

80. Are you in favour of the coobtraction by Govorn- 
nicnt of wells in land which is private property P If so, bow 
would you work tho scheme P If not, what objections do 
you perceive ? 

40. Arc temporary wells commonly used in the di-s- 
trictP now far are they n protection against drought? How 
would you propose to encourage their constrnction in a 
year of scanty rainfall P 






statement of Tojiulaiioti^ Cnliiration, and Irrigation in British letrilory {excluding Zouier Burma mid Atsam), 
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Tom . 216,960 80,786 236,326 22^063 44,008 42,731 19'5 18-9 
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Tatluilci Irrigation from other fonrocr (Sptlry, Cltinm-h, etc.) 




SMemeni I— Showing present eondiiion of disiriets with reference (o JPopiilalion, Cnltivafion, and Irrigation 
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Statement- JT—Shotcitiff grots areas irrigated from different sonrees in each district* 
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Slatemeni I,-~Showinp present condition of districts v>iilt reference fo Population, Cultivation, and Irrigation. . 
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MADRAS PRESIDENCY. 

Statement II. — Showing grots areas irrigated from dijferent sources in each district, in 1000-01 




CENTRAL PROVINCES. 

Statement 1.— Showing the present eondttion of distriels with reference to Population, Cultivation, and Irrigation, 
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. BENGAL. ' 

htatemeni ihowing present eondition of disiriets mlh reference to Population, Cultivation, and Irrigation. 
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W-C I 73.W6,660 


I,— Tie population ol Oalnila and Soterai tami Ineloded in tbe f olal papulation ol the Province for caleulallnir avcraBC pioss area nadst crop per head of population (eoluiMBJ.j ^ 
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' - ' UPPEE BURMA. 

, Staimmt ehcmng prmnl conation of dUlHcts toith reference to Population. Cultivation, and Irrigation. 



PorcLinov. 

S— ' , — - 

bts ;„„,i tb-ji... .axl “f.s!r* 


OSOUBfABCA . 

4‘r"d irrtSua 

W l.at hc?dof 

IMO-ie?,. i,^r}S5,. «lamn8. Popoh, 


1 I 'tlandalay 

t , . , , 

2 Bhmno. , 

3 Alyitkyiiia 
4, Kiilha ' 

S Baly iUincs 


. i Total ilandaloy Divl* 
i sion ... 


C j.SLirclio . . 

7 JSagiiing, 

S Lower Chiiidnrin 
0 Upper ' „ , 


Total fftgaing Divi- 
aion . 


10 llayetmyo 

11 FokHliktt 
12' Minba 
'13 Magwo 


Total JUinbu Divi'-' 
sion . ... 


14 Ejriiakss 

15 ^ciktila 
10 Yamotkin 
17 Jlyingjnn 


Total Meiktila Divi 
sion . . 


306,607 

79,616 

07,309 

170,623 

80,914 




Aetca. Acro«. Acres. Acres 
S%410 210,037 126,667 37,222 37’6 

834,114 18,180 18,186 3,6CO 19‘2 

1,465,840 31,014 80,304 2,182 7‘2 

600,000 190,420 169,226 25,935 16-3 

349,608 10,380 7,168 2,270 81-7 


770,858 

-1- 33,338 

286,891 

282,708 

276,883 

154,561 

+ 194,842 

+34,601 

+ 44,138 

{* 56|7o8 




406,666 

619,842 

403,761 

209,600 









•3 

■2 I -2 


147,162 18-9 i-g 



05,261 6C0 

414,648 16,107 

271,628 68,628 

480,073 690,266 192,542 


1,341,603 2 



•2 

2-4 I :8 


10-9 1-2 -2 


227,704 164,409 124,366 79'6 1 i-g -9 

600.611 440,643 143,035 62-6 , 1-7 -o 

291,230 271,440 68,987 34-1 ' ' i-i .g 

1,060,362 830,433 10,764 2-0 ! 2-3 


2 ’ 27-6 


.»n . . . 81-0 898,900 +442,817 i,ievS2 2.188,897 1,708,026 

T*1Bm.*B™.,4»5 8,846.033 + 7827107 8,22+408 8,624,007 4,006/168 828,180 21-3 
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» Statement thowing areas irrigated ig Major and Minor 



• 

rviTMii (niiTnn) 


FcrjAB (Kinfs Gum). 




MojoT TTStllS. 

Minor woilfa. 

Told. 


Sllaor works. 

Total. 




Acres. 

Acres. 

Acres. 

■ Acres. 

Acres. 

Acres. 

18S1>S2 


• 

663,647 

976,774 

1,646,3^' 




1SS2-93 


« 

727,858 

955,414- 

J-.e83,272 

1 

• •• ** 



1SS3-81 


• 

868.316 

783,763 

1.652,068 



• «« 

1884-85 


• 

692.717 

921,571 

1,614,288 

s«* 



1883 86 


• 

942.854 

843,991 

W86,845 

«•» 


■ «« 

1886-87 



1,051,830 

893,877 

1,948,733 

63,807 


03,807 

1887-88 



1.3-20,234 

918,328 

2,241,662 

96,641 

Si. 

96,641 

1883-89 



1,609,723 

097.428 

2,607,161 

140,284 

... 

140,234 

1889-90 



- 1.711,021 

991,710 

2,705,731 

162A36 

... 

162,435 ■ 

1890-91 



1,816,917 

982,956 

2,790,873 

216,583 


216.683 

1891-92 



1,916,265 

1,049,164 

2,965,419 

228,127 

• •1 

.228,127 

1892-93 



1,707,320 

1,079,709 

2,787,029 

140,662 

... 

140.562 

1893-941 



]. 750,691 

058.664 

2,769,255 

163,668 


163,063 

1894-95 



1,706,471 

t, 063,296 

2,769,767 

149,387 


149,987 • 

1895-96 


• 

2,619,344 

939,200 

3.468,544 

338,813 

• •• 

338,813 

1896-97 


• 

3,204,810 

960,110 

4,164,920 

466,707 

»•» 

466,707 

1897-98 



3,652,478 

1,163,334 

4,(05,812 

403,420 

6,026 

408,4-16 

1898-99 



3,469,759 

970.259 

4.430.018 

412,742 

14,005 

426,747 

1899-160(} 


• 

3,893,635 - 

849,694 

4,743,329 

491,337 

10,S87 

501,624 

1900-01 


« 

4,356,992 

1,345,804 

6,702,286 

285,860 

12,896 

298,256 



1 Bousst lizracnnra Sim), 


SlB9. 

b 




STAjorvcotka. 

UIn.T trotks. 

Toisl. 

Uijor iTOtb, 

Minor work*. 

Tolol. . 




Acres. 

Acre*. 

Acres. 

Acres. 

Acres. 

Acres. 

JS81-83 

« 


10,680 


160,668 

303.332 

. 1,298,054 

1,C01,986 

1882-83 

• 


17,837 



309,450 

1,363,813 

1,673,293 

1883-81 

» 

( • 

18,743 



323,795 

1,217,030 

1,540,831 

1884 85 

« 


21,609 

163,681 

180,290 

392,386 

1,390,787 

1,783,173. 

1883-86 

■ 


42,323 

141,429 

183,761 

402,004 

l,337>gi3 

1,739,910 

1896-87 



28,812 

155,672 

181,434 

409,171 

1,405.479 

1,814,050 

1887-88 



31,172 

158,941 

100.113 

440,339 

1,-124.776 

1,871,114 

1888-89 

• 


63,057 

169,821 

222,878 

676,745 

1,542,800 

2,118,635 

1189-90 

• 

• 

56,381 

176,421 

231,802 

630,111 

1,719,703 

2.340,819 

181*0-91 

• 

« 

60,684 

170,880' 

221,464 

617,054 

1.68^19 

2,203,473 

1891-92 

• 


68,637 

174.134 

242.671 

460,083 

1.609,548 

'2,165,631 

1892-93 

• 

• 

46,202 

167,471 

212,673 

56-4,369 

1,814.686 

2,900,(166 

189S-9-1. 

• 

• 

65,717 

172,646 

228,393 

568,488 

1,827,789 

2,386,277 

1894-93 

• 

• 

60,707 

168.694 

229,301 

607,036 

2,028,691 

2,636,726 

iios-ge 

• 

■ 

49.989 

169,946 

219,934 

631,726 

1,666,051 . 

'2,096,777 

1896-97 



70,926 

184,110 

264,036 

630,037 

1,867,319 

2,407,356 

1897-98 

• 

• 

80,778 

187,711 

274/180 

753,822 

2,052,261 

2,806,083 

1893-99 

• 

» 

67.850 

183,569 

251,410 

689,650 

1,767,407 

2,466,061 

1899-1900 

m 

• 

67,227 

170,511 

237.738 

809,141 

1.760,362 

2,666,603 

1900-01 

• 

4 

84,473 

167,333 

251,805 

901,434 

3,092,425 

3,043,860 • 

























l^orin in each Province in eac/t .j/ear einceJ^l^S, 



U9ITXD Fsbnscss. 

1 ^ 



BstraAS.' 


vor]»B. 

Ulnor ^rkB. 

1 Tctnl, 

Uftjor iTorbs. 

, Afloor works. 

Total. . , 

Acres. 

Acres. 

Acres. 

' Acres. 

' » 

> Acres. 

Acres. 

1,811.096 

104,R63 ■ 

1,916,949 

' . 414,787 

666 

■ 416,463 

1,872,460 

101,716 

1,974,175 

408,791 

1,741 

410,632 

2,188,463 

103,206 

2,297,674 

497,293 

21,122 

■ 618,416 ' 

1,513,180 

1(14,123 

1.617,805 

498,897 

7,223 

’ 606,120 

3,608, 871 

101,306 

1,709,076 

475,613 

.4^63 

’ 480,078 

1,267,576 

06.239 

1,363,816 

416,676 

2,146 

417,721 

.1,397,781 

119,607 

, 1,617.288 

460,750 

4,2l8 

' 494,968 

1,489,861 

115,402 

1,604,763 

684,078 

16,773 

600,761 

1,763,821 

125,582 

1,879,403 

660,710 

23,042 

683,761 

' 1,887,777 

120,337 

2,014,114 

543,315 

’4,410 

647,725 

1,012,851 

132,179' 

. 2,045,030 

736,381 

23,736 

760,117 

1,663,393 

130,463 

1,799,346 

662,930 

81,293 

744,223 

1,568,203 

70,890 

1,645,107 

666,065 

16,378 

672,413 

865,247 

74,214 ' 

929,461 

503,811 

26,908 

636,710 

1,868,417 

141,674 

2,010,021 

670,933 

38,476 

618,408 

2,845,906 

■ 177,978 

. 3,023,834 

805,387 

36,626 

842,012 

2,315,606 

166,(77 

2,611,173 

701,253 

23,039 

729,292 

2,162,353 

101,410 

2,263,802 

712,221 

32,047 

74.3,168 

2,663,404 

170,300 

2,820,704 

727.026 

20,703 

766,734 

^ 1,888,091 

• 112,833 

2,000,926 

716,271 

83,119 

740,390 

' M40BiS. 

IturcTAvn ASD Csinxiii Isou Aoxsor. 

najoi <rort^ 

Minot crotks. 

Tolol. 

. Uslprnortii. 

Minor irorks. 

Total. 

Acres. 

Acres. 

Acres. 

• 

Acres 

Acics. 

Acres. 

1,801,131 

3,360,183 

’W61,314 

• •• 

21,192 

21,102 

.1,012,223 

.3,343,382 

C,266,6&j 

••• 

27,462 

27,462 

1,900,817 

3,520,778 

6.496,696 


22,660 

22,660 

1,703,095 . 

3,330,029 

' 6,173,72-1 

•y 

21,780 

21,780 

2,096,223 . 

3,488,084. 

6,686,307 

••• 

23/108 

28,403 

. 2,115,930^, 

3,607,707 

6,728,643 

«•* 

20/175 

;20,476 

2,184,012 

3,058,228 . 

6,842,240 


24,666 

24,665 

2,260,630 

3,040,285 

6,909,816 

•v« 

27,631 

27,631 

2,311,400 . 

3,619,301 

6,060,770 

••• 

23,101 

23,191 

' 2,340,732 

3,480,076 

6,833,407 

• s* 

28,617 

' 28,617 

• 2,413,608- 

3,099,870 

6,613,378 

••• 

11,087 

11,087 

2,890,521. 

3,671,668 

6,068,079 

••• 

36,330 

36,330 

■ 2,889,708 

3,844,391 

6,234,189 


S4,2>11 

34,211 

2,460,748. . 

,3,617,624 

6,074,872 

••• 

53,020 

33,920 

. ' 2,406,000 , 

, 3,926,3p2 

0,332,482 

•*** 

81,129 

31,129 

2,006,436 

8,476,810 

. 6,082,216 

« 1 *** 

36,703 

36,703 

2.7P5,016 

8,060,822 . 

6,372,737 


38,321 

38,321 

,2,776,782 , 

'3,014,037 . 

6.686,889 

^*** 

26,602 

26,692 

- 2,763,(168 

•-8,846,(167 . 

. . 6,114,325 

1 * 

43,421 - 

13,421 • 

- 2,915,271 

' 3,684,863 

.6,600,124 

«•# 

84,701 

34^791 


Btalemsnl tJioiovis areas irriffati^ ly Zlajor and Mimr JForis t?i caelt Province in each pear 

since J6S1*S2— conoid. 


j 1 

1 Major irarbf. 

lllaor irorL*. 

Total. 


18S1-82 

IE82-83 

1833-81 

1384-85 

1885- 86 

1886- 87 
1887*88 

1888- 89 

1889- 90 
1800-91 
1891-92 
1802-93 

1893- 94 

1894- 05 
1805-96 

1896- 97 

1897- 98 

1898- 09 

1899- 1900 

1900- 01 


Acies I Acres. I Acres. 


0r»B SrAiri. 


Acres. Acres. 



l,19<t 
1,666 
2,666 
6,901 
10,485 
6,251 
4,806 
6,835 
3,36 0 

6.090 
6,633 

3.091 
5,232 


1.194 
1,666 
2, CSC 
6.S01 
10,486 
6,251 
4,896 
6,836 
3,3o5 

6.090 
5,663 

3.091 
5,232 


106,311 

203,353 

258,892 

254,233 

278,860 

268,476 

319,511 

338.716 

362.636 

419,747 



Tear. 


T<ni.£ or XU Fedtixck 

• 

Major i?o;1cs. 

lUcor work". 

‘ Total. 







Acres. 

Acres. 

Acres. 

1881-82 

• 

• 


• 


6,015,673 

■ 6,893,300 

10.911,873 

1882-83 

• 


• 

• 


5,248,638 

6,942,704 

11,191,343 

1883-34 

•V 

• 

• 

• 


6,866,434 

6,833,139 > 

11,009,673 

1884-85 

• 

« 

« 



4,912,484 

6,084,106 

10,806,630 

1885-86 

• 


• 

« 


6,569,257 

6,910,097 

11,609,984 

1886-87 

« 


• 

• 


6,355,783 

6,181,695 

11,637,328 

1887-88 

• 


* 

• 


6,972,839 

6,303,662 

12,231,491 

1888-89 


• 

• 

• 

• 

6,719,018 

6,513,424 

13,233,042 

18S9-90 

* 

• 

• 

• 

« 

7,175,807 

6,712,081 

13,888.578 

1800-91 

• 



• 

• 

7,379,862 

6,437,950 

18,867,812 

1891-92 

0 





7,741.762 

6,392,820 

-14,134,672 

1802-93 

ff 


• 


• 

7,170,297 

7,231,343 

14,401,640 

1803-94 



• 


• 

7,032,050 

7.196,154 

14,228,204 

1894-95 



• 


■ 

6,346,406 

7,171,376 

13,616,782 , 

1806-06 


m 


« 

» 

8,294,342 

7,096,481 

15,390.823 

1806-97 

• 


• 

• 

• 

10,629,203 

7,010,486 

17,639,694 

1897-98 

• 


• 

• 

• 

10,649,362 - 

7,622.022 

18,271,984 

1898-90 

• 

t 


« 


10,269,357 

7,353,647 

17,623,004 

1899-1000 
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11,409,628 

0,721,687 

18,131,115 

1900-01 

• 

t 




11,203,391 

7,898,034 ■ - 

- 19,106,425 

1 
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LIST OF STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRIGATION BEFORE II. Works without Capital Account. 
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LIST OF STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR 

IRRIGATION BEFORE 1ST APRIL 1901— coafrf. 


II.— Works without Capital Acconnt.— (2) Bcmbay, Madras, and ZJjppcr Burma. 


tSuial TSa, 

Xaub or SistucT. 

SDOIliEIt OF 
IVOBK8. 

ATEIU.GG ANXITAI, BESULTB MIBIKO THE FITE VEABS 
ENEmOlOCOOl. 
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ABKA CnASGBB AB IBRiaATBB. 

1 Hliiuif. 

Enbl. 

*Jota1. 

1 

1 ^ 

3 

•1 

6 
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Acres, 
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017 
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... 
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21,274 

6,291 

Kasik . 

• 

« 

2£6 

2 

80,901 

16,600 
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ts 
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35 
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6,299 ' Foaua , 

• 


4 

2 

3.499 

1,245 

2,254 



403 

6,300 

Satora 

• 

. 

«•« 

1 

658 

163 

400 



111 

6,714 ! 

Balgaam . 

• 

• 

... 

414 

38,131 

16,639 

16,492 



9,010 

6,780 1 Bijapur . 

• 

• 


16 

6,922 

070 

4,952 



1,430 

8,176 

Dharwnr . 

• 

• 

2 

1,443 

1,76,560 

84,356 

91,204 



68,190 

8,179 1 

Ratuagiri 


• 

• «« 

4 

3,664 

1,183 

2,481 



1,319 

9,493 

Kanara • 

• 

« 

4*. 

1,314 

Not avail- 

1,878 

Not avail- 



Not avail- 







nhlo. 


able. 



ablo. 







Aladri 

1 

IB Frosidonoy. 

, 

, 








Class m.—TP't 

irks. 




9,603 

Vizagapatani 


- 

10 

444 

51,014 

5.439 

48,676 

21,803 

17,007 

38,810 

9,306 

Salem 

• 

• 

• 4. 

2 

1,167 

1,203 

—51 

388 

417 

SOS 

9,506 

Cbinglcpat 

• 

- 

«•» 

1 

13,627 

3,651 

9,876 

5,871 


6,930 

9.511 

Sonth Arcot 

* 


5 

«44 

63,333 

9,148 

64,235 

12,634 

3,548 

16,182 

9,633 

Coimbntoro 

■ 

• 

22 

«b4 

1,45,195 

6,129 

1,39,003 

25,954 


46,721 

9,539 

Tinnevelly 



C 

• 44 

4,23,911 

15,708 

4,08,113 

37,091 

.34,582 

. . 71,073 







Ctai 

s n’-.—Wc 

rks. 




12,419 

Gnnjam , 

• 

. 

313 

2,697 

1,22,117 

3o^S0G 

86,811 

124,233 

4,914 

129,197 

13,834 

Vizagapatam 


. 

81 

1,301 

1,95,217 

58,399 

1,30,818 

69,290 

63,026 

132,916 

13,193 

Godavari 

• 

• 

27 

1,834 

1,3*3,033 

75,717 

57,306 

84,024 

■ 2,738 

86,762 

15,603 

Kiatna . 

« 

. 

3*2 

373 

93,601 

07,985 

—4.3 81 

33,557 

463 

31,023 

16,200 

Kurnool . 

• 

- 

257 

343 

1,27.*215 

41,971 

85,214 

43,512 

7.363 

50,876 

18,297 

Eellaryand Anantapur 

1,185 

912 

6,22,447 

1,62,758 

4,69,689 

,163.188 

49,803 

212.993 

21,780 

Cuddapah 

• 

• 

929 

2,564 

6,90,076 

. .94,108 

6,04,907 

178,604 

64.579 

. 248,273 

22,436 

KcUore . 

• 

- 

20 

625 

3,78,713 

94,631 

2,81,212 

113,132 

12,733 

125,864 

23,026 

Chiaglopat 

• 

• 

294 

2,297 

7,60,037 

1,79,743 

6,80,315 

332,123 

62,844 

884;907 

28,056 

Sonth Arcot 

• 

• 

251 

2.770 

10,12,340 

1,69,873 

8.42,473 

277,424 

i 

-59,445 

- H • • 

336,869 


BI.U11KS. 


II 
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LIST OP IimiGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRI- 
GATION BEFORE 1ST APRIL 1901— conc/wrfcrf. 

II.— Works without Capital Accotmt. — (5) Bombay, Madras, and Upper Burma— concia. 


Serial Ko. 

' 

- Kane OF OlSTBICI. 

NUMBER OV 
WOBKS. 

avehage aksuai. besults dcrikg the five teabs 1 

ENDING lCOO-01. | 

RSltASKh. 

Canals 

irlthont 

stornEO 

srorlc. 

Tanks. 

Gran 

receipts. 

Total 

cxpcndltsic. 

2f<l 

Asba caasois as nsiouaD. 

mrenac. 

Kbarlf! 

Rabl. 

Total. 


1 

•* 

3 

H 

6 

0 

7 

8 

9 

10 

11 



- 



Rs. 

Bs. 

Bs. 

Aorcs. 

Acres. 

Acres. 







Madras i 

?resideno:! 

^—conoid. 










Class I 

T . — IForlts — conoid. 





32,037 

North Axcot 

• 

1,160 

2,861 

7,36,860 

1,65,046 i 

6,80.321 

203,304 

90,869 

293,663 


3i,831 

Salem 

• 9 

835 

1,039 

4,12,035 

73.656 ; 

3,36,179 

110,769 

102,269 

213,038 


36,030 

Coimbatore 

• • 

72 

127 

2,18,603 

44,934 

1,73,674 

48,491 

20,161 

68,652 


30,174 

Triohinopoly 


163 

991 

6,62,440 

1,47,828 

4,04,612 

124,619 

46,906 

171,625 


3G,CS1 

Tanjoro . ^ 


sa« 

607 

1,26,706 

—48,126 

} 

1,74,831 

64,056 

4,877 

68,032 


43,292 

JUTadora . 

• 

524 

6,086 

4,35,266 

86,678 

3,48.088 

121,139 

38,209 

159,348 


44,558 

Tiimcvolly 

. 

146 

2,122 

8,02,773 

1,47,600 

6.66,273 

141,798 

81,067 



- 

i 




IT 

pper Bun 

ma. 





44,672 

Mandalay 


1 

13 

1.73.016 

1,24,066 

48,960 


\ 

36,488 


44,014 

Shwebo . 

• • 

1 

41 

3,65,006 

42,638 

2,22,367 



86,772 


44,040 

Sagning , 

9 « 

««• 

26 

1.312 

131 

1,181 



2-18 


44,049 

Ifyouheo 


8 

1 

6,49,109 

3,99,996 

1,49,114 

P 

g 

a 

g 

127,518 


' 44,661 

Mjingjan 


««• 

2 

3,680 

64,098 

—61,418 

•** 

.s 

1,035 


4-1,718 

Meiktilu . 

• • 

«•« 

07 

3,60,033 

2,42,769 

1,24,164 

i. 

1 

88,601 


44,702 

Tamcthin 

• « 

• « « 

.4^1 

1,0C,7.1K 

69,694 

37,021 



83,687 


44,768 

Minbn • 

« • 

2 

4 


2,70,124 

—1,28,477 



44,763 


44,774 

Magwo > 


<•« 

6 

1,464 

464 

1,000 




716 




No. 993 1. 1. 0.— 
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